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A  small  elliptical  creosote  clone  showing  satellite  shrubs  around  a  central  bare  area. 
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CREOSOTE  BUSH-THE  PLANT  OF  AGES 

Frank  C.  Vasek 
Professor  of  Botany 
University  of 
California,  Riverside 


The  creosote  bush  (Larrea  tridentata) 
is  a  common,  characteristic  and  often 
dominant  shrub  at  moderate  and  low 
elevations  in  much  of  the  desert  areas  of 
Mexico  and  the  southwest  United  States. 

Our  North  American  creosote  bush 
was  long  considered  identical  with  Larrea 
divancata  of  Argentina  and  other  parts 
of  South  America.  The  two  are  very  simi¬ 
lar,  and  the  few  differences  in  shape  of 
stipules,  growth  pattern,  salt  tolerance, 
etc.,  tend  to  be  obscured  by  the  normal 
variation  in  populations  of  both.  Re¬ 
cently,  the  weight  of  opinion  seems  to 
have  been  swayed  by  the  argument  that 


geographical  separation  (about  16  de¬ 
grees  of  latitude)  is  sufficient  for  status  as 
a  distinct  species. 

The  North  American  species  includes 
three  chromosome  races.  A  diploid  race, 
individuals  of  which  characteristically 
possess  two  sets  of  13  chromosomes  each, 
or  26  total  (one  set  maternal  and  one  set 
paternal),  occurs  in  the  Chihuahuan 
Desert.  Plants  in  the  Sonoran  Desert 
have  four  sets  of  13  chromosomes  (52) 
and  are  called  tetraploid.  Creosote 
bushes  in  the  Mojave  Desert  have  six  sets 
of  13  chromosomes  (78)  and  are  called 
hexaploid. 
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The  polyploid  series  of  diploid- 
tetraploid-hexaploid  indicates  that 
North  American  creosote  bushes  first  oc¬ 
curred  in  the  Chihuahuan  Desert,  or 
nearby,  and  sequentially  spread  North 
and  West  through  the  Sonoran  Desen  to 
the  Mojave  Desert.  (The  Chihuahuan 
Desen  origin  of  creosote  bush  by  long¬ 
distance  dispersal  from  South  America 
seems  probable  because  four  species  of 
Larrea  occur  there,  including  L. 
divaricata  with  26  chromosomes.) 

How  long  have  these  deserts  had  their 
present  vegetation? 

One  line  of  evidence  to  determine  past 
vegetation  distribution  is  provided  by 
plant  fossils  found  in  indurated  urine 
deposits  in  pack  rat  middens.  These  fos¬ 
sils  can  be  identified  by  comparison  with 
modem  plants.  Furthermore,  they  can 
be  aged  or  dated  by  radiocarbon  dating 
methods.  Basically,  this  line  of  evidence 
tells  us  whether  the  vegetation  at  the 
sites  of  ancient  pack  rat  nests  at  given 
points  in  time  was  dominated  by  pinyon 
and  juniper,  or  by  creosote  bush  and  its 
desert  scrub  associates. 

On  this  basis,  it  has  been  hypothe¬ 
sized  that  vegetation  of  the  Chihuahuan 
Desen  was  dominated  by  pinyon  and  ju¬ 
niper  during  the  last  ice  age.  However, 
an  increasing  number  of  desen  shrubs 
were  mixed  with  junipers  (and  fewer  pin¬ 
yon)  at  about  12,000  to  11,500  years 
before  the  present  (BP).  Fossils  of  creo¬ 
sote  bush  were  not  found  in  the  Chihua¬ 
huan  Desen  pack  rat  middens  of  that 
time,  and  pack  rat  middens  apparently 
were  not  deposited  after  11,500  BP. 

The  earliest  creosote  bush  fossils  in 
pack  rat  middens  were  found  near 
Yuma,  Arizona,  at  low  elevation  in  the 
Sonoran  Desen.  These  were  dated  at 
about  10,850  BP.  At  higher  elevations  in 
the  Sonoran  Desen,  pinyon  and  juniper 
were  common.  Such  ice  age  woodlands 


of  pinyon  and  juniper  persisted  in  the 
Mojave  Desen  until  about  9,000  BP  in 
the  present  creosote  bush  zone,  and  still 
occur  at  higher  elevations. 

In  view  of  the  ice  age  vegetation  pat¬ 
tern,  the  development  of  the  creosote 
bush  distribution  panem  apparently  oc- 
cuned  rather  rapidly.  The  diploid  spread 
through  the  Chihuahuan  Desen,  giving 
rise  to  the  tetraploid  which  spread 
through  the  Sonoran  Desen  in  less  than 
1,000  years.  Origin  of  the  hexaploid  and 
its  spread  through  the  Mojave  Desen  evi¬ 
dently  occuned  within  another  1,000 
years  or  so. 

Recently,  however,  another  line  of  evi¬ 
dence  suggests  that  individual  creosote 
bushes  already  were  growing  at  low  ele¬ 
vations  in  the  Mojave  Desen  long  before 
the  decrease  in  pinyon  and  juniper  in 
that  region,  and  perhaps  even  before  the 
time  that  creosote  bushes  colonized  the 
Chihuahuan  Desen  (as  indicated  by  fos¬ 
sils  of  pack  rat  nests).  This  new  line  of 
evidence  indicates  that  clones  of  creosote 
bush  may  have  been  continuously  in  resi¬ 
dence  in  the  southwest  Mojave  Desen  for 
nearly  12,000  years. 

The  laner  line  of  evidence  is  based  on 
the  development  and  growth  rate  of  in¬ 
dividual  creosote  bushes  and  clones. 

The  cloning  process  is  as  follows: 

Upon  germination  of  a  creosote  bush 
seed,  the  first  stem  grows  to  a  height  of 
only  a  few'  centimeters  when  a  branch  is 
formed.  The  main  stem  area  from  which 
the  first  branch  originates  is  the  stem 
“crown”  from  which  future  branches 
also  originate.  Later  branches  originate 
around  the  periphery  of  the  stem  crown. 
As  the  stem  crown  grow’s  in  diameter, 
the  center  of  the  plant  is  occupied  by  old 
branches,  and  new'  branches  continue  to 
be  produced  around  the  periphery  of  the 
stem  crow’n.  The  branches  grow’  upward 
a  meter  or  so,  with  the  entire  shrub  hav- 
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ing  an  obconic  or  somewhat  rounded 
shape. 

As  growth  continues,  the  oldest 
branches  gradually  die  and  the  stem 
crown  segments  into  functionally  sep¬ 
arate  crowns.  This  happens  at  an  age  of 
30-90  years,  depending  on  the  location. 
On  sites  with  better  soil  moisture  condi¬ 
tions,  growth  is  more  rapid  and  segmen¬ 
tation  occurs  earlier. 

After  segmentation  of  the  stem 
crown,  the  original  stem  and  the  early 
branches  die  and  eventually  rot.  The 
connections  between  adjoining  segments 
of  the  stem  crown  thus  disappear.  The 
plant  now  has  become  a  clone,  composed 
of  several  independent  stem  crowms  all 
derived  from  one  original  seedling  and. 
hence,  genetically  identical.  As  the  sev¬ 
eral  stem  crowns  grow,  new  branches  are 
produced  at  the  peripheral  arc  of  a  stem 
crown  segment,  and  older  branches  die 
back  at  the  interior  or  central  part  of  the 
clone  where  eventually  a  bare  area  is 
developed. 

The  clone,  therefore,  spreads  across 
the  ground  much  like  a  circle  across  a 
smooth  water  surface.  However,  the  cre¬ 
osote  clone  does  not  grow  at  the  same 
rate  in  all  directions.  Older  clones  more 
often  become  elliptical  or  elongated  tear¬ 
drop  shapes.  Usually,  a  mound  of  sand 
accumulates  in  the  central  area  to  a 
depth  of  a  half  meter  or  so.  The  mounds 
of  sand,  and  hence  the  central  bare  area 
of  the  clonal  creosote  nng.  commonly  at¬ 
tain  diameters  of  several  meters. 

In  a  few  areas  of  the  Mojave  Desert  of 
California,  the  clonal  creosote  rings 
become  even  larger.  For  example,  on  the 
lower  west  slopes  of  the  -Argus  Moun¬ 
tains.  many  hundreds  of  creosote  rings 
exceed  10  meters  in  diameter  and  some 
exceed  20  meters  across.  Near  Lucerne 
Valley,  California,  one  large  clone  has  a 
long  axis  of  about  22  meters  and  an  aver- 


Excavated  young  “seedling"  with  upper 
parts  of  the  branches  removed,  about  nine 
years  old.  Photo  courtesy  Prank  C.  Vasek. 


age  radius  of  '.8  meters.  This  particular 
clone  has  been  named  “King  Clone” 
and  was  the  subject  of  a  study  which 
showed  that  the  satellite  plants  around 
the  clone’s  circumference  had  identical 
isoenzyme  patterns  and  hence  are  geneti¬ 
cally  identical.  Another  large  clone,  near 
Kramer  Junction,  has  a  long  axis  of  36 
meters  and  has  been  called  “Emperor 
Clone  . 

^CChat  does  large  size  mean  in  terms  of 
plant  age?  Developmental  studies  of 
young  seedlings  show  that  stems  grow  ra¬ 
dially  at  the  average  rate  of  0.73  milli¬ 
meters  per  year.  Does  this  slow,  average 
growth  rate  persist  indefinitely?  Evi¬ 
dence  from  radiocarbon  dating  of  old 
wood  does  indicate  that  slow  rates  persist 
over  extended  periods  of  time. 

The  method  applied  is  as  follows: 

Chunks  of  old  w  ood  are  located  under 
the  central  mound  of  sand  and  carefully 
excavated  after  measuring  the  distance  to 
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(he  nearest  living  stem  crown  and  to  the 
geometric  center  of  the  clone.  The  dis¬ 
tance  trom  the  wood  sample  to  the  living 
crown,  divided  bv  the  age  of  the  wood 
(determined  bv  radiocarbon  analysis), 
gives  an  average  radial  growth  rate  per 
vear  over  recent  centuries.  Assuming  a 
substantially  constant  average  growth 
rate,  the  entire  distance  from  the  clone 
center  to  the  living  stem  crown  can  be 
divided  bv  the  average  growth  rate  to  ob- 


Cross  section  of  the  stem  crown  of  an 
earl)  segmenting  plant.  Photo  courtesy 
Prank  C.  Vasek. 


tain  an  estimate  of  the  total  age  of  a 
clone.  On  this  basis,  the  average  growth 
rate  for  23  clones  ranged  from  0.  34  milli¬ 
meters  per  vear  to  1.3"  millimeters  per 
vear.  with  a  grand  average  of  0.66  milli¬ 
meters  per  vear.  Applving  the  grand 
average  grow  th  rate  to  the  average  radius 
of  King  Clone  yields  an  age  estimate  of 
1  1  TOO  vears. 

This  estimate  is  probably  conservative, 
since  nearbv  clones  had  growth  rates 
below  the  grand  average.  In  contrast, 
Jones  in  more  sandv  or  more  mesic  areas 


had  growth  rates  above  the  grand  aver¬ 
age.  Emperor  Clone  is  situated  in  a 
sandy,  more  mesic  area  and,  therefore, 
grows  more  rapidly.  Despite  its  larger 
size,  it  probably  is  not  older  than  King 
Clone.  Nevertheless,  this  line  of  evi¬ 
dence  indicates  that  the  large  clonal  creo¬ 
sote  rings  have  been  continuous  residents 
of  the  Mojave  Desert  since  the  last  ice 
age. 

The  significance  of  these  old  clones  is 
that  the  incursion  of  desert  vegetation 
into  the  present  desert  areas  probably  oc¬ 
curred  earlier  than  indicated  by  fossils 
from  pack  rat  middens. 

The  apparent  discrepancy  in  dating 
the  residency  of  desert  vegetation  may  be 
explained  by  the  disparate  patterns  of  oc¬ 
currence  of  old  clones  and  of  pack  rat 
nests.  Old  creosote  clones  tend  to  occur 
on  stable,  level,  sandy-gravelly  surfaces, 
or  on  long,  persistent  sandy  slopes  where 
pack  rat  activity  is  nil.  In  contrast,  pack 
rats  tend  to  build  nests,  especially  those 
that  survive  thousands  of  years,  in  the 
shelter  of  rock  ledges  and  crevices  on 
rocky  slopes.  Consequently,  valley  bot¬ 
tom  populations  of  creosote  bush  would 
not  be  harvested  by  rocky  slope-dw'elling 
pack  rats.  Therefore,  the  absence  of  creo¬ 
sote  bush  from  pack  rat  middens  of  the 
Chihuahuan  Desert  is  not  sufficient  to 
conclude  the  absence  of  creosote  bush 
from  that  region. 

The  foregoing  considerations  lead  to 
the  interpretation  that  the  polyploid 
series  in  creosote  bush  was  already  well 
established  during  the  last  ice  age.  In  ac¬ 
cordance  with  this  interpretation,  creo¬ 
sote  bushes  probably  did  exist  in  valley 
bottom  refugia  at  low  elevations  in  all 
three  desert  areas  during  the  late  stages 
of  the  last  ice  ages.  They  probably  spread 
very  rapidly  northward  about  1,200  BP 
at  a  time  wTen  drastic  climatic  changes 
were  shrinking  the  continental  ice  sheets. 
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35th  ANNUAL  CACTUS  SHOW 


The  Desert  Botanical  Garden  s  35th 
Annual  Cactus  Show  will  be  held  Satur¬ 
day.  February  20  through  Sundae.  Feb¬ 
ruary  28  and  will  be  open  to  the  public 
from  9  a.m.  to  5  p.m.  daily. 

A  preview  for  Garden  members,  exhi¬ 
bitors.  special  guests  and  their  families 
will  be  held  on  Friday.  February  19  at  6 
p.m.  Judging  will  take  place  prior  to  the 
preview,  and  all  winners  will  be  an¬ 
nounced  at  the  preview  partv. 

A  major  change  for  this  year  s  show  is 
the  addition  of  a  novice  judging  cate¬ 
gory.  Exhibitors  may  compete  as  ad¬ 
vanced  or  novice  hobbyists,  according  to 
personal  preference.  Entries  in  both  cate¬ 
gories  will  be  exhibited  together  but 
judged  separately. 

Entry  categories  include  cacti,  succu¬ 
lents  other  than  cacti,  seedlings,  speci¬ 
men  planters,  decorative  planters,  ar¬ 
rangements  and  education  exhibits. 


Cacti  and  other  succulent  plants  will 
be  sold  dailv  during  the  show  at  the  stu¬ 
dent  entrance  to  the  Garden.  Seeds  and 
plant  books  also  will  be  available.  Gar¬ 
den  volunteers  will  host  information 
booths  throughout  the  show. 

Registration  and  exhibit  cards  are 
available  at  the  Garden  or  by  calling  94 1  - 
12 1~.  Registration  cards  must  be 
completed  and  returned  by  February  12. 

Entries  for  this  year's  show  will  be 
accepted  on  Wednesday.  February  1' 
and  Thursday.  February  18  from  9  a.m. 
to  8  p.m. 

The  show  .  w  hich  is  expected  to  draw 
more  than  30.000  visitors,  is  cosponsored 
by  The  Phoenix  Gazette  and  the  Central 
Anzona  Cactus  and  Succulent  Society. 

Anyone  wishing  more  information 
about  Cactus  Show  events  or  willing  to 
volunteer  lor  show  duty  should  call  the 
Garden. 
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GARDEN  STAFF  EXPLORES  BAJA 


Victor  Gass 

Curator  of  Living  Collections 
Desert  Botanical  Garden 


In  October,  Patrick  Quirk,  from  the 
horticultural  staff,  and  I  took  the  op¬ 
portunity  to  visit  Baja  California, 
Mexico. 

The  trip  had  a  threefold  purpose:  to 
increase  our  awareness  of  Baja  flora,  to 
collect  seeds  and  herbarium  specimens, 
and  to  take  photographs  of  plants  in 
their  native  habitats. 

We  were  accompanied  by  a  group  of 
experienced  Baja  travelers,  including 
Bob  Perrell,  Vicki  Phelps  and  Muffin 
Ames  Burgess  from  the  Arizona-Sonora 
Desert  Museum;  Peg  Gallagher  from 
Arizona  State  University;  Greg  Starr 
from  the  University  of  Arizona,  and  Ray 
Turner  and  Tony  Burgess  from  the 
Water  Resources  Division  Ecohydrology 
Project  of  the  United  States  Geological 
Survey. 

The  trip  was  originally  conceived  as 
part  of  Tony  Burgess’  research  project  on 
agaves,  and  Patrick  and  I  appreciated  an 
invitation  to  accompany  the  group.  Since 
it  was  our  first  Baja  trip,  we  benefited 
greatly  fropi  the  knowledge  and  ex¬ 
perience  gained  from  the  approximately 
25  trips  accumulated  by  the  group’s 
members.  This  was  most  evident  in  their 
knowledge  of  plant  locations  and  of  the 
best  campsites  for  the  seven  days  and  five 
nights  of  the  expedition. 

The  route  took  us  from  our  entry  point 
into  Mexico  at  Mexicali,  in  northeast 


Baja,  to  the  town  of  Santa  Rosalia  about 
half-way  down  the  peninsula  on  the  Gulf 
of  California.  From  there  we  took  the 
ferry  to  Guaymas,  returning  home 
through  the  state  of  Sonora. 


A  very  large  specimen  of  senita 
(Lophocereus  schottii).  Photo  by  Victor 
Gass. 


The  most  interesting  areas  of  the  trip 
were  between  El  Rosario  and  Rosarito 
and  between  San  Ignacio  and  Bahia  de  la 
Concepcion,  both  in  Baja  California, 
and  the  area  around  Guaymas  in  Sonora. 

Boojum  trees  (Pouquieria  columnaris) 
and  cardons  ( Pachycereus  pringlei)  were 
found  in  the  first  area,  and  very  large 
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elephant  trees  (Pachycormus  discolor j, 
Ferocactus  rectispinus  and  Lysiloma 
Candida  were  found  in  the  second  area. 
The  third  area  contained  many  in¬ 
teresting  trees  and  shrubs,  including 
Acacia  willardiana,  Rue  Ilia  califomica 
and  queen’s  wreath  (Antigonon  lep- 
topus). 

Those  who  know  the  Garden's 
collection  well  may  recognize  these 
names  readily.  Many  of  the  Garden’s 
earliest  plantings  include  these  plants.  It 
was  a  revelation  for  us  to  see  so  many  of 
them  in  their  native  habitats.  Patrick  and 
I  gained  a  much  greater  understanding 
of  the  early  plantings  in  the  Garden 
because  of  the  information  gathered  on 
this  trip. 

As  an  example,  the  plantings  around 
Webster  Auditorium,  especially  the 
large,  mature  specimens  near  the 
northwest  comer  of  the  business  and 
Director’s  offices,  are  very  typical  of  the 
boojum-cardon  region  of  Baja.  They  are 
also  some  of  the  first  introductions  to  the 
Garden.  If  a  person  wants  a  feeling  of 
what  the  “Baja  experience’’  is  all  about, 
this  section  of  the  Garden  should  be 
visited. 

We  collected  about  50  herbarium 
specimens  representing  about  30  taxa 
and  took  about  200  photographs  of  the 
areas  visited  and  of  specific  plants.  In 
addition,  we  collected  seed  from  almost 
30  species.  They  will  be  used  to  enhance 
the  Garden’s  collection  and  made 
available  for  exchange  and  for  plant 
sales. 

Many  other  interesting  trees  and 
shrubs  in  the  Garden  collection,  and 
available  at  our  plant  sales,  were  ob¬ 
served  around  Guaymas.  The  vegetation 
was  exceptionally  green  due  to  recent 
rains,  and  many  of  the  plants  were  in 
flower.  Colors  ranged  from  the  vivid 
pinkish-red  of  the  Antigonon  and 


Jacobinia  ovata  to  the  beautiful  blue  of 
Ruellia. 

Trees  and  shrubs  varied  in  form  from 
the  graceful,  weeping  Acacia  rnllar- 
diana,  to  the  wonderfully-succulent 
trunked  ]atropha  cuneata  and  Burs  era 
confusa. 


Patrick  Quirk  stands  next  to  an 
Echinocereus  maritimus.  Photo  by  Victor 
Gass. 


It  is  impossible  to  relate  all  aspects  of 
the  trip.  How  can  one  express  the  feeling 
of  seeing  more  than  50  species  of  cactus 
and  other  succulents  for  the  first  time  in 
their  natural  setting?  Or  what  is  the 
value  of  seeing  the  vivid  red  flowers  of 
the  cactus  Cochemiea poselgeri  with  the 
clear,  blue  water  of  Bahia  de  la  Con¬ 
cepcion  as  a  backdrop?  Where  else  could 
one  experience  the  unique  “per¬ 
sonality”  of  the  octopus  boojum  or  feel 
the  excitement  of  discovery  of  an 
unusual  boojum  which  had  rooted  at  two 
places  on  down  turned  arms? 

The  Baja  expedition  increased  greatly 
our  knowledge  about  the  world  and  the 
importance  of  the  Desert  Botanical 
Garden  in  offering  people  an  op¬ 
portunity  to  see  the  beauty  of  plants 
from  other  regions. 
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IN  BRIEF 


Garden  Improvements 


Photo  Show 

Exhibition  of  entries  for  this  year’s 
Fifth  Photography  Exhibition  is  sched¬ 
uled  January  23  to  31  in  Webster  Audi¬ 
torium. 

Both  prints  and  slides  will  be  exhib¬ 
ited  from  9  a.m.  to  5  p.m.  daily  in 
Webster  Auditorium. 

Showings  of  slides  from  the  contest 
will  be  held  January  23,  24,  27,  30  and 
3  1  at  2  p.m.  and  3:30  p.m.  in  the  audi¬ 
torium.  A  special  exhibition  preview' 
showing  will  take  place  January  22  at  7 
p.m. 

The  entries  also  will  be  shown  at 
Organ  Pipe  Cactus  National  Monument 
on  February  5  and  6  and  at  Anza- 
Borrego  State  Park  in  California  February 
7  through  9. 


Plants  of  the  Bible 

Three  Garden  volunteers,  Ollie  Belle 
Case,  Mary  Bess  Mulhollan  and  Jean 
Cordts,  have  been  spending  many  hours 
preparing  a  slide-lecture  presentation 
called  “Plants  of  the  Bible” . 

The  presentation  is  scheduled  Sunday, 
April  4,  at  2  p.m.  and  Wednesday,  April 
7,  at  the  same  time. 

More  information  will  be  included  in 
the  February  Bulletin. 


Correction 

The  second  sentence  of  the  picture 
caption  on  page  137  of  the  December, 
1981  Bulletin  should  read:  Lacewing 
larvae  are  themselves  voracious 
predators. 


The  Garden  became  more  efficient, 
more  attractive  and  safer  during  1981 
due  to  extensive  improvements  to 
grounds  and  buildings. 

DBG  vehicles  were  repainted,  and  the 
Garden’s  Agave  logo  was  added  to  each. 
Windows  were  installed  in  the  Dodge 
van  used  for  field  trips. 

Four  additional  drinking  fountains 
were  installed:  two  by  the  public  rest¬ 
rooms  and  an  additional  two  in  the 
Cactus  House.  Each  pair  consists  of  a 
standard  fountain  and  one  adapted  for 
use  by  handicapped  visitors. 

A  footpath  from  the  Gift  Shop  to  the 
main  entrance  and  the  bus  stop  on  Gal¬ 
vin  Parkway  was  completed  by  Eagle 
Scout  candidate  Matt  Moore. 

Garden  staff  completed  a  rock  border 
on  the  quail  run  path  paralleling  the 
main  arroyo. 

A  new  lath  house  for  propagation  and 
for  use  during  the  fall  and  spring  plant 
sales  was  constmcted  east  of  the  student 
entrance. 

Railings  on  the  three  bridges  spanning 
the  main  arroyo  were  repaired  and  re¬ 
painted. 

The  public  restrooms  east  of  Webster 
auditorium  were  renovated  so  they  can 
be  used  more  easily  by  the  physically 
handicapped. 

Fifteen  ashcans  and  12  trash  recep¬ 
tacles  were  purchased  and  distributed 
throughout  the  Garden. 

Five  weather  station  shelters  were  in¬ 
stalled. 

Other  Garden  improvements  included 
restriping  the  main  parking  lot  and  re¬ 
painting  wood  trim  in  the  Webster  audi¬ 
torium  and  the  wrought  iron  on  all 
buildings. 
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Docent  Class 

Would  you  like  to  work  outdoors  this 
spring?  Brush  up  on  rusty  foreign  lan¬ 
guage  skills?  Teach  others  to  appreciate 
the  desert? 

Then  plan  to  attend  a  spring  docent 
training  program  scheduled  Mondays 
from  February  1  to  March  29  at  the 
Garden.  The  classes  will  meet  from  9 
a.m.  to  noon. 

This  is  the  first  docent  training  class  to 
be  held  in  the  spring;  in  the  past,  docent 
training  has  taken  place  only  in  the  fall. 
There  is  no  charge  for  the  class. 

Training  consists  of  an  intensive  intro¬ 
duction  to  the  Sonoran  Desert,  Garden 
history  and  how  to  conduct  tours.  One 
week  will  be  spent  working  at  the  Gar¬ 
den’s  35th  Annual  Cactus  Show. 

Docent  responsibilities  include  giving 
tours,  supplying  information  about  the 
Garden  during  special  events,  presenting 
slide  shows,  as  well  as  a  variety  of  other 
activities. 

Docents  are  asked  for  a  minimum  of 
one  year’s  commitment  to  the  Garden 
and  to  be  available  at  least  one  day  a 
week.  They  should  be  able  to  speak 
clearly  and  get  along  well  with  people. 

Docents  do  not  need  to  be  knowledge¬ 
able  about  plants  before  training. 

Docent  benefits  include  a  complimen¬ 
tary  membership  to  the  Garden  (for  con¬ 
tributing  100  or  more  hours  each  year),  a 
spring  luncheon  and  reduced  prices  on 
classes  and  workshops. 

The  docent  training  class  also  is  recom¬ 
mended  for  those  wanting  to  become 
Garden  volunteers.  For  additional  infor- 
m ation  call  Mary  Fulton ,  941-1217. 


Rhuart  Garden  Tour 

An  unusual  opportunity  to  tour  one  of 
the  loveliest  and  largest  private  gardens 
in  Phoenix  will  be  offered  March  21  to 
Garden  members. 

John  Rhuart’s  three-acre  “Las  Palmas 
Altas’’,  located  on  the  south  slope  of 
Camelback  Mountain,  will  be  open  as 
pan  of  the  DBG’s  spring  membership 
drive. 

Mr.  Rhuart  is  one  of  the  Garden’s 
founders  and  a  past  Chairman  of  the 
Board.  His  garden  frequently  is  visited 
by  special  tours  from  kading  botanical 
gardens  here  and  abroad,  but  it  is  not 
open  to  the  public. 

Current  holders  of  individual  Garden 
memberships  may  purchase  one  ticket 
for  $5,  and  holders  of  family  member¬ 
ships  may  purchase  two  tickets  for  $5 
each.  If  a  member  can  obtain  two  new 
Garden  memberships,  he  or  she  will 
receive  one  free  admission  to  the  tour. 

Additional  information  on  the  event 
will  appear  in  the  February  Bulletin. 


New  Staff 

Sandra  Kaus  has  joined  the  staff  as 
Education  Assistant. 

She  has  a  bachelor’s  degree  in 
education  from  the  State  University 
College  of  New  York  at  Fredonia,  and 
she  attended  the  Art  Institute  of  Pitts¬ 
burgh.  She  has  taught  three  years  at  the 
elementary  level. 

Sandra’s  duties  at  the  Garden  include 
coordinating  tours  and  arranging  for 
displays  in  the  Douglas  Display  Case  and 
mini-displays  in  the  auditorium. 

She  replaces  Ginnv  Coltman,  who  has 
been  named  Human  Resources  Director. 


JANUARY,  1982 


11 


DGSERT 

BOTANICAL 

GARDEN 


PO  BOX  5415 
PHOENIX.  AZ  85010 


GARDEN  EVENTS 


JANUARY 

22  Preview  of  Photography  Exhibition  —  A  special  showing  for  members  and  exhibitors.  Friday, 

7  p.m. 

23  Fifth  Annual  Desert  Photography  Exhibition  —  Desert  plants  and  landscapes  captured  by 
skilled  photographers.  Through  January  31 .  Daily,  9  a.m.  to  5  p.m. 

23  Deserts  of  the  World  —  A  public  slide  presentation  of  entries  in  the  Fifth  Annual  Photography 
Exhibition.  In  Webster  Auditorium.  Showings  at  2  and  3:30  p.m.  on  January  23,  24,  27,  30  and 
31. 

27  Photography  —  Theory,  experience  taking  pictures,  and  a  critique  are  just  some  of  the  topics 
to  be  discussed  in  this  three-session  plus  a  half-day  field  trip  class.  Instructor:  Jerry  Sieve, 
scenic/ nature  photographer  and  regular  contributor  to  "Arizona  Highways"  magazine.  Partici¬ 
pants  are  required  to  register  by  January  25.  Wednesday,  7-9  p.m. 

FEBRUARY 

17  Entries  accepted  for  Cactus  Show  through  February  18,  9  a.m.  -  8  p.m. 

19  Preview  of  the  35th  Annual  Cactus  Show  —  Garden  members  and  exhibitors  have  an  op¬ 
portunity  to  preview  the  show.  Friday,  6  p.m. 

20  35th  Annual  Cactus  Show  —  Daily,  9  a.m. -5  p.m.,  through  February  28. 


The  Garden  is  open  from  7  a.m.  to  sunset,  May-October, 
and  9  a.m.  to  sunset,  November-April. 
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DESERT 

BOTANICAL 

GARDEN 


1982  Cactus  Show 


PLACE 

STAMP 

HERE 


Desert  Botanical  Garden 

P.O.Box  5415 
Phoenix,  Arizona  85010 


I 


REGISTRATION  CARD  -  1982  CACTUS  SHOW 


Name 


Phone 


Address _ City _ Zip 

Please  READ  instructions  BEFORE  filing  card 
Ngmber  of  Entries 

Section  Advanced  Novice 


IV 

V 

VI 

VII 

VIII 


PLEASE  RETURN  TO  THE  GARDEN  BEFORE  FEBRUARY  12,  1982 


35th  Annual 
Cactus  Show 

February  20-28,  1982 
9  a.m.  to  5  p.m. 

In  the  Garden’s 

Webster  Auditorium  and  Eliot  Patio 
Papago  Park,  Phoenix,  Arizona 


Presented  by 

The  Desert  Botanical  Garden 

Cosponsored  by 
The  Phoenix  Gazette 
and  the 

Central  Arizona  Cactus  and  Succulent  Society 


SHOW  RULES 

Cacti,  other  succulents  and  allied  material  are  eligible  as  listed  in  the 
classifications  which  follow.  Additional  divisions  may  be  created  if  deemed 
necessary  by  the  Registration  Committee;  such  divisions  will  not  be  announced 
before  the  opening  of  the  show. 

Exhibitors  may  compete  either  as  advanced  or  as  novice  entrants,  according  to 
personal  preference.  Both  advanced  and  novice  entries  will  be  exhibited  together 
but  judged  separately. 

All  plants  must  have  been  grown  by  the  exhibitor  for  six  months  or  longer. 
All  plants  in  Sections  I,  II,  III,  IV,  VII  and  VIII  must  be  labeled  with  scientific 
names;  those  in  Sections  V  and  VI  with  either  scientific  or  common  names. 

The  Registration  Committee  reserves  the  right  to  reject  entries  if  show  rules 
are  violated,  or  if  the  exhibit  is  not  up  to  standard.  Rejected  entries  will  not  be 
displayed.  A  separate  list  of  suggested  guidelines  for  exhibitors  preparing  entries 
for  the  show  is  available  at  the  Garden. 

All  entries  will  be  left  with  the  Registration  Committee  which  shall  be 
responsible  for  the  placement  of  all  accepted  entries.  All  arrangements  shall  be 
completely  assembled  and  capable  of  being  transported  intact  prior  to  entry.  No 
exhibitors  will  be  allowed  in  display  areas  prior  to  the  opening  or  the  Show. 

Natural  (e.g.,  clay)  or  artificial  (e.g.,  plastic)  containers  are  allowed  in  all 
sections.  Containers  and  top  dressings  in  Sections  I  through  IV  should  enhance 
rather  than  detract  from  the  natural  beauty  of  the  plant  being  displayed. 

In  Section  I,  Class  A,  and  in  Section  II,  Class  A,  entries  which  cannot  be 
assigned  to  established  or  newly-created  divisions  will  be  judged  collectively  in 
Division  24  and  in  Divisions  22  and  23,  respectively. 

In  Section  III,  seedlings  must  have  been  germinated  by  the  exhibitor.  Labels 
must  include  date  of  germination  in  addition  to  scientific  name.  Ribbon  points 
awarded  for  seedling  exhibits  count  twice  as  much  as  those  in  other  sections 
toward  the  award  of  The  Phoenix  Gazette  Sweepstakes  Trophy. 


(Continued  on  following  page) 


In  Section  V,  all  plants  must  be  well  rooted  and  have  been  grown  in  the 
exhibited  container  for  at  least  six  weeks. 

In  Sections  V  and  VI,  accessories  are  permissible,  but  exclude  artificial 
materials  and  color. 

In  Section  VII,  two  or  more  exhibits  are  required  before  the  Cactus  and 
Succulent  Society  of  America  Award  may  be  presented.  Ribbon  points  awarded 
for  educational  exhibits  count  three  times  as  much  as  those  in  other  sections 
toward  the  award  of  The  Phoenix  Gazette  Sweepstakes  Trophy. 

Exhibitors  in  Section  VII  and  VIII  must  contact  the  Registration  Committee 
in  advance  to  reserve  space  and  to  verify  that  exhibits  are  appropriate. 

The  Desert  Botanical  Garden  will  exercise  due  caution  and  care  in 
safeguarding  the  exhibits,  but  can  assume  no  responsibility  for  loss  or  damage,  or 
for  unclaimed  exhibits.  The  care  of  plants  entered  in  the  Show  is  the  personal 
responsibility  of  their  owners. 

CLASSIFICATIONS 

SECTION  I.  CACTI 

Class  A.  Individual  specimens.  Limited  to  3  entries  per  household  per  division. 
Division: 

1.  Hatiora,  Rhipsalis,  Zygocactus 

2.  Opuntia,  Pterocactus,  Tephrocactus 

3.  Arrojadoa,  Cereus,  Cleistocactus,  Espostoa,  Eulychnia,  Haageocereus,  Mila, 
Pilosocereus,  Stetsonia,  Thrixanthocereus,  Weberbauerocereus 

4.  Borzicactus  (inch  Arequipa,  Oreocereus,  Seticereus) 

5.  Borzicactus  (inch  Matucana,  Submatucana) 

6.  Backebergia,  B  erg  ero  cactus,  Carnegiea,  Cephalocereus,  Lophocereus, 
Macherocereus,  Myrtillocactus,  Neobuxbaumia,  Nyctocereus,  Pachycereus, 
Rathbunia,  Stenocereus  (syn.  Lemaireocereus) 

7.  Echinocereus 

8.  Neoevansia,  Peniocereus,  Wilcoxia 

9.  Echinopsis  (inch  Trichocereus) 

10.  Acanthocalycium,  Lobivia,  Rebutia 

11.  Astrophytum 

12.  Echinocactus,  Echinofossulocactus  (syn.  Stenocactus),  Ferocactus, 
Hamatocactus,  Homalocephala,  Leuchtenbergia,  Pediocactus,  Sclerocactus 

13.  Ariocarpus,  Aztekium,  Obregonia,  Strombocactus 

14.  Epithelantha,  Gymnocactus,  Pelecyphora  (inch  Encephalocarpus), 
Turbinicarpus  (inch  Normanbokea) 

15.  Blossfeldia,  Denmoza,  Frailea,  Oroya,  Parodia,  Sulcorebutia,  Uebelmannia, 
Weingartia 

16.  Gymnocalycium 

17.  Notocactus,  Wigginsia  (syn.  Malacocarpus) 

18.  Copiapoa,  Neoporteria  (inch  Islaya,  Neochilenia,  Pyhrrocactus) 

19.  Discocactus,  Melocactus 

20.  Mammillaria  (inch  Cochemia,  Dolicothele,  Mamillopsis).  Pot  size  under  4”. 

21.  Mammillaria  (inch  Cochemia,  Dolicothele,  Mamillopsis).  Pot  size  4”-10”. 

22.  Mammillaria  (inch  Cochemia,  Dolicothele,  Mamillopsis).  Pot  size  over  10”. 

23.  Ancistrocactus,  Coryphantha,  Echinomastus,  Escobaria,  Neobesseya, 
Neolloydia,  Thelocactus 

24.  Miscellaneous  genera  not  closely  related  to  those  listed  in  the  above 
divisions. 

Class  B.  Crested  or  Montrose  Cacti 


Division  1 .  Own  root 
Division  2.  Grafted 
Class  C.  Grafted  Cacti 

Class  D.  Cactus  Collections.  Four  to  six  species  or  varieties  of  a  genus,  individual¬ 
ly  potted.  Limited  to  two  entries  per  household. 

SECTION  II.  SUCCULENTS  OTHER  THAN  CACTI 

Class  A.  Individual  specimens.  Limited  to  3  entries  per  household  per  division. 
Division: 

1.  Agavaceae:  Agave 

2.  Agavaceae:  All  other  genera  (e.g.,  Beaucarnea,  Sansevieria,  Yucca) 

3.  Aizoaceae:  Lithops 

4.  Aizoaceae:  All  other  genera  (e.g.,  Conophytum,  Faucaria,  Pleiospilos) 

5.  Asclepiadaceae  (e.g.,  Ceropegia,  Hoya,  Huernia,  Stapelia,  etc.) 

6.  Apocynaceae  (e.g.,  Adenium,  Pachypodium,  etc.) 

7.  Compositae  (e.g.,  Othonna,  Senecio,  etc.) 

8.  Crassulaceae:  Adromischus,  Cotyledon 

9.  Crassulaceae:  Aeonium,  Greenovia,  Sempervivum 

10.  Crassulaceae:  Bryophyllum,  Kalanchoe,  Kitchingia 

1 1.  Crassulaceae:  Crassula,  Rochea 

12.  Crassulaceae:  Dudleya,  Echeveria,  Graptopetalum,  Pachyphytum,  Sedum 

13.  Euphorbiaceae:  Euphorbia.  Pot  size  6”  and  under. 

14.  Euphorbiaceae:  Euphorbia.  Pot  size  over  6”. 

15.  Euphorbiaceae:  All  other  genera 

1 6.  Liliaceae:  Aloe.  Size  of  rosettes  under  4” . 

17.  Liliaceae:  Aloe.  Size  of  rosettes  4”  and  over. 

18.  Liliaceae:  Gasteria 

19.  Liliaceae:  Haworthia 

20.  Liliaceae:  All  other  genera  (e.g.,  Bowiea,  Scilla,  etc.) 

21.  Portulacaceae  (e.g.,  Anacampseros,  Portulacaria,  Talinum,  etc.) 

22.  Miscellaneous  families,  A-F  (e.g.,  Anacardiaceae-Fouquieriaceae) 

2  3.  Miscellaneous  families  G-Z  (e.g. ,  Geraniaceae-Vitaceae) 

Class  B.  Crested  or  Monstrose  Succulents 
Division  1 .  Own  root 
Division  2.  Grafted. 

Class  C.  Grafted  Succulents 

Class  D.  Succulent  Collections.  Four  to  six  species  or  varities  of  a  genus,  in¬ 
dividually  potted.  Limited  to  two  entries  per  household. 

SECTION  III.  SEEDLINGS 

Limited  to  two  entries  per  household  per  class 
Class  A.  Cacti,  no  more  than  three  years  old. 

Class  B.  Succulents  other  than  Cacti,  no  more  than  two  years  old. 

Class  C.  Desert  Trees  and  Shrubs,  no  more  than  one  year  old. 

SECTION  IV.  SPECIMEN  PLANTERS 

Limited  to  three  entries  per  household  per  class.  Individual  specimens  in  con¬ 
tainers  over  14  inches  in  diameter  or  more  than  three  feet  tall  (inch  container). 
Class  A.  Cacti 

Class  B.  Succulents  other  than  Cacti 

Class  C.  Caudiciform  or  sarcorhizus  (fleshy  rooted)  desert  trees  and  shrubs 
SECTION  V.  DECORATIVE  PLANTERS 

Limited  to  three  entries  per  household  per  class.  All  rooted  plants.  Decorative 
containers  and  ornamental,  desert-related  objects  are  allowed. 


Class  A.  Desert  Dwarfs 

Division  1 .  Bonsai  —  Individual  dwarfed  desert  plant  specimens 
Division  2.  Miniature  Landscapes  —  Groups  of  dwarfed  desert  plants  arranged 
in  a  miniature  landscape  setting 
Class  B.  Dish  Gardens  —  Containers  to  14”  diameter 
Division  1.  Cacti 
Division  2.  Succulents 
Division  3.  Cacti  and  other  succulents 
Class  C.  Hanging  Planters  —  Cacti,  other  succulents,  or  both 
Class  D.  Patio  Planters  —  Cacti,  other  succulents,  or  both;  containers  over  14” 
diameter 

SECTION  VI.  ARRANGEMENTS 

No  rooted  plants.  Limited  to  two  entries  per  division.  Divisions  applicable  to 
each  class  include:  1.  Dried  Arizona  material;  2.  Fresh  material  (i.e.,  cacti  and/or 
other  succulents;  a  minimum  amount  of  other  material  may  be  used) 

Class  A.  Designs  suitable  for  a  coffee  table 

Class  B.  Designs  suitable  for  a  mantel 

Class  C.  Door  or  wall  hangings,  equipped  for  hanging 

Class  D.  Small  arrangements,  under  5” 

SECTION  VII.  EDUCATION  EXHIBITS 

Competitive.  Dealing  with  any  aspect  of  desert  botany  or  horticulture 
SECTION  VIII.  OPEN 

Non-competitive.  Displays  by  clubs,  commercial  growers,  societies,  etc. 
REGISTRATION,  EXHIBITION  PROCEDURES,  JUDGING  AND  AWARDS 

Registration  cards  (one  for  each  exhibitor)  and  exhibit  cards  (one  for  each 
exhibit)  may  be  obtained  from  the  Garden.  Registration  cards  must  be  completed 
and  returned  by  February  12.  All  exhibitors  are  to  fill  out  exhibit  cards  in  advance 
and  submit  them  with  their  exhibits. 

Write  to  Cactus  Show  Registration  Committee,  Desert  Botanical  Garden, 
P.O.  Box  5415,  Phoenix,  AZ  85010  or  telephone  941-1217  for  registration  and 
exhibit  cards. 

Exhibits  will  be  accepted  on  Wednesday,  February  17  from  9  a.m.  to  8  p.m. 
and  Thursday,  February  18  from  9  a.m.  to  8  p.m. 

Judging  will  take  place  on  Friday,  February  19.  Judges  for  all  sections  are 
acknowledged  experts.  Sections  V  and  VI  will  be  judged  by  judges  accredited  by 
the  National  Council  of  State  Garden  Clubs. 

The  following  scale  of  points  will  be  used  in  judging  entries: 

CACTI  &  SUCCULENTS  ARRANGEMENTS  & 


SPECIMEN  PLANTS 

PLANTERS 

Condition 

50 

Design 

30 

Size  or  degree  of  maturity 

15 

Originality  &  distinction 

30 

Staging 

15 

Color 

20 

Difficulty  of  culture 

10 

Identification  of  material 

10 

Nomenclature 

10 

Condition 

10 

The  decision  of  the  judges  will  be  final.  Winning  entries  in~both  advanced 
and  novice  categories  may  receive  distinguishing  ribbons  and  sweepstakes  awards. 
First,  second,  third  and  honorable  mention  ribbons  may  be  awarded  in  each  class 
or  division.  Best-in-show  trophies  may  be  awarded  to  either  the  best  advanced  or 
the  best  novice  entry  in  each  class.  Sweepstakes  awards  will  be  given  to  exhibitors 
accumulating  the  most  blue  ribbons  in  the  show  (Mieg  Trophy  and  Best  Novice 
Award),  the  most  blue  ribbons  in  each  of  Sections  I  (Cactus),  II  (Succulents)  and 
VI  (Arrangements),  and  the  most  ribbon  points  in  Sections  I,  II,  III,  IV,  and  VII 
(Phoenix  Gazette  Award). 

A  preview  for  Garden  Members,  exhibitors,  special  guests  and  their  families 
will  be  held  on  Friday,  February  19,  at  6  p.m. 

Exhibits  may  be  removed  only  after  5  p.m.  and  until  7  p.m.  on  February  28. 
Exhibits  not  claimed  by  10  a.m.  on  March  1  will  be  removed  from  the  display  area 
to  a  staging  area  benind  the  Richter  Library.  The  Garden  will  assume  no 
responsibility  whatsoever  for  unclaimed  exhibits. 


Saguaroland 

Bulletin 

FEBRUARY,  1982 


mst 


Come  to  LAS  PALMAS  ALTAS 


SAGUAROLAND  BULLETIN 


FEBRUARY,  1982 

ISSN  0275-6919 


Editor,  Bonnie  Needham 
VOL.  XXXVI  No.  2 


Table  of  Contents 


Soils  in  the  Desert  Botanical  Garden . 15 

Pines  of  the  Desert . 18 

Rhuart  Garden  Tour . 21 

In  Brief . 22 


Cover:  An  invitation  to  Desert  Botanical  Garden  mem¬ 
bers  to  attend  a  spring  tour  of  John  Rhuart's  private 
garden.  See  story  page  21 . 


DGSGRT 

BOTANICAL 

GARDEN 


ANNUAL  MEMBERSHIP 
Individual  $  15.00 

Family  $  25.00 

Contributing  $  50.00 

Supporting  $100.00 

Sustaining  $250.00 

Donor  $500.00 


or  more 


Corporate  Memberships  avail¬ 
able  in  several  categories. 


Director . . 

Research  Botanist . 

Curator  of  Herbarium . 

Curator  of  Living  Collections. 

Business  Manager . 

Education  Director . 

Publications  Director . . 

Artist . 

Human  Resources  Director .  . 

Gift  Shop  Manager . 

Maintenance  Superintendent 

Librarian . 

Research  Associate . 

Director  Emeritus . . 


Charles  A.  Huckins,  Ph.D. 

.  Howard  S.  Gentry,  Ph.D. 

. J.  Harry  Lehr 

. Victor  Gass 

. Janice  Moats 

. Mary  Fulton 

. Bonnie  Needham 

. Wendy  Hodgson 

. Ginny  Coltman 

. Patricia  Korf 

. Ross  Berkheimer 

. Betsy  Lambie 

. Ruth  Greenhouse 

. W.  Hubert  Earle 


Horticultural  Staff:  Elaine  Averitt,  Mary  Nathe,  Patrick  Quirk,  Steve  Priebe.  Maintenance  Staff:  Bill 
Noon,  Bud  Thompson.  Gift  Shop  Staff:  A.J.  Allison,  Dieter  Schaefer,  Ann  Shelstad,  Lynn  Trainum, 
Lela  Turner.  Office  Staff:  Tracy  Peterson,  Dianne  Pitcher.  Education  Assistant:  Sandra  Kaus. 

Published  and  owned  by  the  Desert  Botanical  Garden,  Inc.,  a  nonprofit  institution,  located  in 
Papago  Park,  P.O.  Box  5415,  Phoenix,  AZ  85010.  Phone  (602)  941-1217.  The  Saguaroland 
Bulletin  is  published  monthly. 


TRUSTEES  OF  THE  DESERT  BOTANICAL  GARDEN.  Officers:  Chairman  of  the  Board,  Henry  C. 
Triesler,  Jr.  President,  Duncan  T.  Patten.  First  Vice  President,  John  F.  Swift.  Second  Vice  President, 
Mrs.  Paul  Singer.  Secretary,  Emelia  La  Tempa.  Assistant  Secretary,  Mary  Lyon.  Treasurer,  John  E. 
Daniels.  Assistant  Treasurer,  William  L.  Wingate,  Jr.  Members:  Lillian  Diven,  Alice  Feffer,  Frank  M. 
Feffer,  John  Graham,  Frank  Hennessey,  Donald  W.  Hutton,  Marsha  Jacobs,  Naomi  Kitchel,  Eric  Max¬ 
well,  Charles  F.  Merbs,  Lillian  Mieg,  Bruce  D.  Pingree,  Donald  J.  Pinkava,  John  Rhuart,  Nancy  Swan¬ 
son,  Darrow  Tully. 


SOILS  IN  THE  DESERT  BOTANICAL  GARDEN 


Patrick  Quirk 
Horticulturist 
Desert  Botanical  Garden 


Soil  is  a  critical  factor  in  plant  growth. 
Its  texture  and  structure  affect  the  avail¬ 
ability  of  water  and  air  to  roots,  and  its 
chemistry  affects  the  availability  of 
essential  nutrients  to  the  entire  plant. 

Because  of  the  importance  of  soil  to 
the  Desert  Botanical  Garden,  a  series  of 
preliminary  tests  recently  were  com¬ 
pleted  on  the  types  of  soil  found  within 
its  boundaries.  The  object  was  to  deter¬ 
mine  which  nutrients  were  abundant 
and  which  were  lacking.  The  informa¬ 
tion  will  enable  the  Garden  staff  to 
determine  more  accurately  the  nutri¬ 
tional  requirements  of  Garden  plants. 

A  basic,  commercially  available,  soil- 
test  kit  designed  to  measure  several  nu¬ 
trients  was  used  in  the  study.  The  tests 
identified  these  chemical  nutrients  in 
Garden  soil  and  their  amounts.  For  soil 
texture  and  structure,  the  reference  used 
was  the  Soil  Survey  of  Eastern  Maricopa 
and  Northern  Pinal  Counties  Area,  Ari¬ 
zona,  published  by  the  United  States 
Department  of  Agriculture  in  coopera¬ 
tion  with  the  Arizona  Agricultural  Ex¬ 
periment  Station. 

Samples  were  taken  to  a  depth  of  15 
centimeters  in  dry  soil. 

The  tests  revealed  that  soil  throughout 


the  Garden  is  basically  similar  in  nutri¬ 
ent  content.  Soil  texture  and  structure 
vary  more  widely.  The  pH  (a  measure  in¬ 
dicating  the  degree  of  acidity  or 
alkalinity)  of  all  Garden  soil  is  ap¬ 
proximately  8.0,  indicating  a  moderate 
alkalinity.  This  factor  has  a  significant 
effect  on  nutrient  availability,  because 
nutrients  such  as  iron  and  manganese  are 
unavailable  to  plants  when  pH  is  at  this 
level. 

All  Garden  soils  are  high  in  calcium 
and  magnesium.  Nitrogen  in  the  form  of 
nitrate  (NO?)  is  available  in  moderate  to 
low  quantities.  Low  or  trace  amounts  of 
phosphorus,  potassium,  sulfate  (S04), 
chlorine  and  ammonia  (NHJ  are  pre¬ 
sent.  No  iron,  manganese,  aluminum  or 
nitrite  (N02)  are  present  in  available 
form;  however,  reserve  quantities  of 
phosphorus  and  potassium  are  very 
high,  and  moderate  levels  of  iron  and 
manganese  also  are  present.  They  are 
available  only  if  soil  pH  is  lowered  (i.e., 
is  acidic) . 

The  Garden  contains  four  main  tex¬ 
tural  soil  types  —  rock  land,  rough 
broken  land,  rillito  gravelly  loam  and 
cavelt  gravelly  loam. 
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MCDOWELL  ROAD 


A  map  showing  soil  types  and  locations  in  the  Desert  Botanical  Garden.  Based  on 
map  by  E.A.  Adams ,  1974.  Soil  Survey  of  Eastern  Maricopa  and  Northern  Pinal 
Counties  Area ,  Arizona.  U.S.  Government  Printing  Office ,  Washington ,  D.C. 
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Rock  land  is  composed  primarily  of 
hard  rock  with  isolated  pockets  of  soil  in 
crevices  and  low  spots.  The  nutrient  con¬ 
tent  and  pH  are  identical  to  other  Gar¬ 
den  soil  except  for  lower  levels  of  calcium 
and  no  calcium  carbonate.  Rock  land 
drains  well  and  dries  slowly  due  to  the 
shielding  effect  of  rocks.  Plants  do  well 
on  this  land,  provided  they  find  a  crevice 
in  which  to  root. 

Rough  broken  land  is  similar  to  rock 
land  except  for  a  greater  proportion  of 
soil  particles  and  smaller  rock.  The  nutri¬ 
ent  content  also  is  like  rocky  soil  except 
for  higher  levels  of  calcium;  however,  it 
is  also  low  in  calcium  carbonate.  Drain¬ 
age  is  good,  and,  in  areas  of  more 
abundant  soil,  plants  do  well  when 
established.  The  large  quantity  of  rock  is 
helpful  in  permitting  the  underlying 
soil,  once  wetted,  to  dry  more  slowly 
than  exposed  soil.  Water  then  is 
available  to  plants  for  longer  periods  of 
time. 

Rillito  gravelly  loam  has  a  granular 
structure.  It  is  moderately  permeable, 
well  drained  and  contains  a  large  amount 
of  gravel  mixed  with  fine,  powdery  dust. 
Its  nutrient  content  is  like  other  soils  but 
with  calcium  carbonate  more  abundant. 
Since  it  contains  no  continuous  lime- 
cemented  hardpan,  deep-rooted  plants 
grow  well  in  it. 

The  most  common  Garden  soil  is 
cavelt  gravelly  loam.  This  soil  covers 
most  of  the  Garden  presently  under  cul¬ 
tivation.  It  is  poor  to  moderate  in  ni¬ 
trates,  high  in  calcium,  calcium  carbo¬ 
nate  and  magnesium,  and  poor  or  lack¬ 
ing  in  phosphorus,  potassium,  sulfate, 
chlorine,  ammonia,  nitrite,  iron,  manga¬ 
nese  and  aluminum. 


Mammillaria  microcarpa  growing  in 
cavelt  gravelly  loam  soil. 


This  soil  also  is  the  poorest  in  the 
Garden.  The  first  several  centimeters  are 
similar  to  rillito  soil,  but  anywhere  from 
10  to  50  centimeters  in  depth  begins  a 
layer  of  calcium  carbonate  hardpan,  or 
“caliche”,  from  30  to  60  centimeters 
thick.  Caliche  is  nearly  impenetrable  by 
roots,  and  its  presence  constitutes  the 
Garden’s  most  significant  soil  problem. 
It  inhibits  the  planting  of  deep-rooted 
plants  in  many  areas.  Water  doesn’t  pen¬ 
etrate  caliche,  causing  any  soil  above  it  to 
puddle  sooner  and  dry  faster.  This 
situation  reduces  the  soil’s  available 
moisture  and  necessitates  supplemental 
watering  in  summer.  In  uncultivated  and 
unwatered  areas  of  cavelt  soil,  natural 
vegetation  is  sparser  than  on  other  soil 
types,  and  plants  often  do  not  become 
established  easily. 
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The  Garden's  main  arroyo  —  the  pri¬ 
mary  drainage  course  which  bisects  the 
Garden  from  cast  to  west  —  is  located  in 
a  predominantly  cavelt  soil  area.  The  soil 
here  differs  slightly  from  the  rest  of  the 
Garden,  although  not  enough  to  be  con¬ 
sidered  a  different  textural  classification. 
The  soil  has  a  higher  nitrate  level,  and 
the  caliche  layer  is  broken,  allowing  the 
successful  planting  of  deep-rooted  trees 
and  plants  with  higher  water 
requirements. 

Another  factor  in  the  Garden’s  soil 
chemistry  is  the  additional  water  applied 
in  summer.  The  Garden’s  water,  sup¬ 
plied  by  the  City  of  Phoenix,  contains 
nitrate,  calcium,  magnesium  and  chlo¬ 
rine.  Tests  show  slightly  higher  levels  of 
nitrate  and  chlorine  in  watered  areas  of 
the  Garden  than  in  unwatered  areas. 


More  sensitive  tests  are  necessary  to  de¬ 
termine  definitively  the  effect  of  summer 
watering  on  soil  nutrient  levels  and  plant 
growth  responses. 

In  conclusion,  Garden  soils  are  gener¬ 
ally  poor  in  most  nutrients  and  variable 
in  texture  and  structure.  In  spite  of  this, 
many  plants  thrive. 

This  phenomenon  raises  some  inter¬ 
esting  questions.  How  do  Garden  plants 
grow  so  well  under  these  conditions?  Are 
trace  amounts  of  essential  nutrients  pre¬ 
sent  in  the  soil?  Do  some  plants  make 
available  nutrients  otherwise  bound  in 
the  soil  by  high  pH  levels?  Answers  to 
these  questions  will  provide  important 
information  for  those  involved  in 
tending  Garden  plants  and  in 
establishing  desert  plantings  elsewhere. 


PINES  OF  THE  DESERT 


Vera  Garnet 


From  earliest  times  trees  have  been 
important  to  people. 

Of  the  two  organisms,  trees  are  more 
ancient  than  man.  Pines  are  of  special 
interest  because  their  ancestry  begins  in 
the  forests  of  the  carbon-fern  period. 

Two  hundred  million  years  ago, 
conifer-like  trees  grew  in  swamps  and 
dominated  a  landscape  swarming  with 
other  plant  forms,  many  of  which  be¬ 
came  extinct.  From  that  ancient  time, 
the  conifers  have  remained  an  impor¬ 


tant,  large  and  still-flourishing  group, 
the  pines  being  the  largest  and  most  ex¬ 
tensive  family  among  them. 

Essentially  a  northern  hemisphere 
family,  pines  and  their  kin  are  found  in 
the  Old  World  from  the  Arctic  Circle 
south  to  the  Canary  Islands,  Northern 
Africa  and  in  the  Himalayan  foothills. 
One  species  has  even  crossed  the  equator 
into  Sumatra. 

Most  pines  are  native  to  western  North 
America  from  extreme  northern  latitudes 
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south  into  Mexico.  They  grow  from  sea 
level  to  high  mountains  and  in  the  desert 
among  mesquite,  juniper,  cactus,  lizards 
and  desert  birds  where  rainfall  is  less 
than  ten  inches. 

Most  of  the  pines  in  southern  Arizona 
have  been  introduced,  primarily  from 
the  Mediterranean  region.  Interest  in 
pines  increased  several  years  ago  with  a 
demand  for  evergreen  landscapes  on  the 
desen.  Plants  were  sought  that  were 
drought  resistant  and  able  to  withstand 
extreme  summer  heat  in  summer  as  well 
as  an  occasional  winter  freeze. 

The  pines  that  once  clothed  the  hills 
around  Jerusalem  were  just  right. 

The  aleppo  pine  (Pinus  halapensis), 
sometimes  called  Jerusalem  pine, 
originated  in  the  large  desert  areas  of 
Arabia,  Mesopotamia  and  eastern  Persia, 
where  the  soil  is  poor,  rainfall  scant,  and 
the  temperature  range  seasonally  ex¬ 
treme. 

The  aleppo  is  not  among  the  world’s 
most  attractive  pines,  but  it  is  a  hand¬ 
some  snecies  raneine  from  30  to  60  feet 
(9  to  18  meters)  tall.  Its  branches,  in 
tiers  and  whorls,  form  a  lovely  plumose 
pyramid  with  a  feathery  aspect  which 
belies  its  rugged  character.  It  grows 
straight  and  fast,  providing  an  attractive 
background  for  elaborate  or  casual  land¬ 
scapes,  and  it  forms  a  friendly,  if  over¬ 
whelming,  screen  between  urban  proper¬ 
ties. 

Aleppo  pines  are  quite  individualistic 
in  their  growth  habits.  The  trunk  tends 
to  grow  straight  with  the  lower  branches 
extending  downward  to  the  ground.  The 
trees  can  be  grown  as  a  narrow  pyramid, 
or,  with  a  few  years  growth,  can  form  a 
splendid,  round,  open  crown.  The  slen¬ 
der,  higher  branches  follow  an  upward 
trend. 


The  needles  are  light  gray-green  from 
2  l/i  to  6  inches  (6  to  1 5  cm)  long  and  are 
arranged  in  fascicles  of  two,  bound  at  the 
base  by  a  papery  sheath.  They  droop 
gracefully  away  from  their  supporting 
stem  with  a  few  needles  remaining  erect 
near  the  end,  very  much  the  way  feathers 
hang  from  the  rib  of  an  ornamental 
plume,  giving  the  rugged  tree  a  decep¬ 
tively  delicate  and  airy  appearance. 

The  aleppo  remains  green  throughout 
the  year.  Needles  persist  on  the  tree  for 
three  or  four  years.  When  they  are  shed, 
the  needles  seldom  become  messy. 

A  pine  from  the  deserts  of  southern 
Afghanistan,  southern  Russia  and  Paki¬ 
stan  has  been  introduced  recently  into 
the  southwestern  desert.  In  these  obscure 
pockets  of  the  world’s  geography,  in 
areas  of  complex  montane  climates,  lie 
deserts  with  hot  summers,  cold  winters 
and  scanty  rainfall.  Here,  hardy  pines 
have  been  cultivated  for  centuries. 

Botanists  call  this  handsome, 
aristocratic-looking  evergreen  Pinus 
eldarica.  Commercial  names  are  blue 
eldarica,  mondell  pine  and  afghan  pine. 

For  2,500  years  the  ancestors  of  this 
pine  have  been  known  in  the  deserts  of 
the  Middle  East  as  the  tree  of  royalty. 
Only  the  gardens  of  sheiks,  princes  and 
provincial  governors  could  be  planted 
with  the  seeds.  Royalty  created  green  ar¬ 
bors  and  park-like  forests  around  their 
palaces,  while  outside  their  perimeters 
the  desert  lay  desolate  and  windswept, 
with  only  a  few  plants  struggling  to  sur¬ 
vive. 

The  tree’s  conical  form,  which  never 
requires  pruning,  as  well  as  its  stately 
height  of  50  to  60  feet  (15  to  18  meters) 
and  its  basal  spread  of  25  to  35  feet  (8 
to  11  meters)  finds  great  favor  in  the 
Phoenix  area. 
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Finns  eldarica  was  noticed  about  I960 
by  an  agricultural  explorer,  a  plant 
hunter  with  an  eye  toward  economics 
working  for  the  United  States  Depart¬ 
ment  of  Agriculture.  He  was  impressed 
with  the  possibilities  of  introducing  the 
tree,  which  grows  rapidly,  as  a  commer¬ 
cial  Christmas  tree  venture  in  the  south¬ 
western  United  States,  where  other  pines 
cannot  cope  with  the  shortage  of  water 


A  drawing  of  Pinus  discolor,  a  Mexican 
nut  pine  native  to  Arizona.  Drawing, 
cited  as  Pinus  cembroides  Zucc.,  by 
Sarah  Kahlden  Arendale  from  Vines , 
R.A.  Trees,  Shrubs  and  Woody  Vines  of 
the  Southwest.  Austin:  University  of 
Texas  Press;  I960. 

and  the  alkaline  soil.  He  brought  back 
seeds  with  which  to  experiment  and  be¬ 
gin  his  new  venture. 

Lying  in  elevations  just  above  the  arid 
desert  is  a  belt  of  scrub  land  where  the 
native  nut  pine,  Pinus  edulis ,  occurs  in 


continuous  and  extensive  stands  over  the 
dry  rocky  foothills  and  mesas  of  northern 
and  central  Arizona,  radiating  to  pla¬ 
teaus  of  lower  mountain  slopes  to  states 
beyond. 

Pure  stands  of  these  hardy,  straggly, 
short  trees  with  their  crooked  trunks  and 
broadly-conic  crowns  have  become  estab¬ 
lished  with  painful  slowness.  The  trees 
live  for  centuries. 

The  oily  edible  seeds  known  as  “pin- 
yon  nuts”  were  once  the  staple  food  of 
southwestern  Indians  as  well  as  forage  for 
pinyon  jays,  wild  turkeys,  wood  rats, 
deer  and  other  forms  of  wildlife. 

These  nuts  now  are  a  commercial  crop. 
They  are  sold  to  candy  and  nut  compa¬ 
nies  and  local  and  eastern  gourmet  mar¬ 
kets.  In  spite  of  an  extensive  harvest 
every  year,  the  tree  is  such  a  prolific 
bearer  that  a  healthy  crop  every  five  years 
or  so  ensures  its  continued  presence  as  a 
major  feature  of  the  montane  Southwest. 


The  Author  —  Vera  Garnet,  a  resident 
of  Cave  Creek,  Arizona,  has  been  an  ac¬ 
tive  Garden  member  and  volunteer  for 
eight  years.  She  is  a  regular  contributor 
to  the  Saguaroland Bulletin  as  well  as  the 
Carefree  Enterprise. 
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RHUART  GARDEN  TOUR 


An  unprecedented  opportunity  to 
tour  a  three-acre  garden  which  has  at¬ 
tracted  the  attention  of  horticulturists 
worldwide  will  be  offered  in  March  to 
Desert  Botanical  Garden  members. 

John  Rhuart’s  three-acre  “Las  Palmas 
Altas”,  located  on  the  south  slope  of 
Camelback  Mountain,  will  be  open  to 
the  public  for  the  first  time  on  Sunday, 
March  21,  from  1  to  5  p.m. 

Mr.  Rhuart,  a  Garden  trustee  and 
former  Chairman  of  the  Board,  has  spent 
20  years  bringing  “Las  Palmas  Altas’’  to 
its  present  beauty.  The  garden  contains 
unusual  plants  collected  from  around  the 
world,  with  an  emphasis  on  South 
African  specimens.  Plantings  include 
seven  varieties  of  orchid  tree,  100 
bougainvilleas  in  67  varieties,  jacobinia, 
ice  plant,  jacaranda  trees  and  beds  of 
countless  annuals,  perennials  and  bulbs. 
More  than  3,000  ranunculus  are  planted 
each  year,  and  hundreds  of  tulip  bulbs 
are  imported  annually  from  Holland. 

The  garden  has  been  featured  in 
Architectural  Digest,  Sunset,  The 
Arizona  Republic  and  Arizona  High¬ 
ways. 

Mr.  Rhuart  is  inviting  Desert  Botanical 
Garden  members  to  view  his  garden  as 
part  of  the  Garden’s  spring  membership 
drive. 

Present  Garden  members  will  be  noti¬ 
fied  of  the  tour  only  through  this  an¬ 
nouncement  in  the  Saguaroland  Bulle¬ 
tin.  Limited  funds  prohibit  individual 
invitations  to  all  members. 

Reservations  at  $5  each  may  be  made 
by  sending  a  check  payable  to  the  Desert 


A  view  of  John  Rhuart’s  three-acre  “ Las 
Palmas  Altas '  ’. 


Botanical  Garden,  P.O.  Box  5415,  Phoe¬ 
nix,  AZ  85010.  Tickets  will  be  held  at 
“Las  Palmas  Altas”. 

Parking  will  be  provided  at  the  Royal 
Palms  Inn,  5200  E.  Camelback  Road. 
Transportation  from  the  Royal  Palms  to 
the  Rhuart  garden  will  be  available. 
Comfortable  shoes  are  recommended. 

Those  who  are  not  Garden  members 
can  participate  in  the  “Las  Palmas 
Altas”  tour  by  joining  in  any  of  several 
membership  categories  and  paying  $5 
per  ticket. 

Since  the  tour  is  part  of  the  spring 
membership  drive,  members  are  en¬ 
couraged  to  invite  their  friends  to  join 
the  Garden  and  participate  in  this 
special  event. 
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IN  BRIEF 


Garden  Personalities  Honored 

The  Valley  of  the  Sun  Men’s  Garden 
Club  recently  honored  two  Garden  per¬ 
sonalities  at  its  annual  awards  ceremony 
in  Phoenix. 

W.  Hubert  Earle,  Director  Emeritus  of 
the  Garden,  received  the  Men’s  Garden 
Club  of  America  Award  for  distin¬ 
guished  horticultural  journalism  and  a 
certificate  of  excellence  in  recognition  of 
his  newly-revised  Cacti  of  the  Southwest 
as  an  example  of  journalism  furthering 
the  fields  of  gardening  and  horticulture. 

Henry  C.  Triesler,  Jr.,  Chairman  of 
the  Garden’s  Board  of  Trustees,  received 
a  bronze  medal  for  distinguished  service 
in  recognition  of  his  role  as  National 
Director  of  the  Men’s  Garden  Club  of 
America  from  1975  to  1981,  President  of 
the  Valley  of  the  Sun  Men’s  Garden 
Club  in  1971  and  active  member  in  the 
club  since  1969. 


Wildflower  Network 

Wildflower  information  will  be  pro¬ 
vided  by  the  Desen  Botanical  Garden 
through  its  Wildflower  Network  sched¬ 
uled  March  3  through  April  19. 

Reporters  from  all  over  the  state  will 
phone  in  repons  on  wildflower  blooming 
every  Tuesday  during  the  reponing  pe¬ 
riod.  The  Garden’s  Education  Depart- 
ment  will  mail  out  updated  repons  every 
Wednesday. 

People  who  call  the  Garden  for  a  re- 
pon  will  receive  a  recorded  message,  up¬ 
dated  each  week,  which  will  be  complete 


for  the  major  reponing  regions  of  the 
state.  The  number  to  call  is  941-1239. 

An  exhibit  presenting  some  of  the  des¬ 
en’s  most  common  and  beautiful  wild- 
flowers  in  bloom  will  be  displayed  in 
Webster  Auditorium  March  2  through 
April  25.  The  display  will  feature  a  map 
of  the  wildflower  regions  of  the  state  and 
colorful  photos  of  many  of  the  flowers 
represented  in  the  Wildflower  Network 
repons. 

Victor  Gass,  Curator  of  Living  Collec¬ 
tions  at  the  Garden,  predicts  a  “spo¬ 
radic”  spring  wildflower  display  for 
desert  areas.  He  claims  that  rainfall  was 
too  late  and  too  slight  for  proper  seed 
germination,  which  probably  will  pre¬ 
vent  mass  wildflower  displays,  but  that 
brittle  bush,  globe  mallow  and  fiddle- 
neck,  among  other  hardy  plants,  will 
provide  spring  color. 

The  Wildflower  Network,  however, 
will  enable  those  interested  in  venturing 
outside  Phoenix  to  find  areas  in  which 
more  or  different  wildflowers  are  in 
bloom. 


Spring  Plant  Sale 

The  Garden’s  annual  spring  plant  sale 
will  be  held  March  27  and  28  from  9 
a.m.  to  5  p.m. 

It  will  be  preceded  on  Friday,  March 
26,  by  a  Members’  Preview  scheduled 
from  3  to  6  p.m. 

Plants  for  sale  will  include  trees, 
shrubs,  perennials  and  ground  covers  for 
home  and  landscape  use.  Many  of  the 
plants  are  hard  to  find  or  newly  intro¬ 
duced,  and  all  of  them  have  low  water 
requirements. 

Cuttings  and  seeds  also  will  be  avail¬ 
able. 
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Student  Intern 

Linda  Nichols  from  Luther  College, 
Decorah,  Iowa,  spent  three  weeks  in  Jan¬ 
uary  working  with  the  horticultural  staff 
as  a  participant  in  the  Garden’s  Student 
Intern  Program. 

Linda,  a  biology  major,  will  graduate 
in  May.  She  was  at  the  Garden  on  the 
college’s  January  interim,  during  which 
students  devote  full  time  to  one  project. 

She  was  the  fourth  person  to  complete 
the  Intern  Program,  which  was  initiated 
in  the  summer  of  1980. 


Youth  Employment  Trainee 

Marcelle  Horton  has  been  assisting  the 
Garden’s  grounds  and  maintenance 
crews  as  part  of  the  Phoenix  Urban 
League’s  Work  Experience  Program. 

Marcelle,  who  started  at  the  Garden  in 
December,  has  assisted  staff  in  such  tasks 
as  weeding,  watering,  seed  collecting 
and  cataloging,  pruning  and  setting  up 
special  events  such  as  Luminaria  Night. 

She  will  work  at  the  Garden  through 
February. 


Newcast  Transferred 

The  Center  for  Arid  and  Tropical  New 
Crop  Applied  Science  and  Technology 
(NEWCAST)  staff  and  operation  has 
been  transferred  from  Arizona  State  Uni¬ 
versity  to  the  Gila  River  Indian  Commu¬ 
nity  in  Sacaton,  Arizona. 

The  center,  supported  by  the  U.S.  De¬ 
panmen  ts  of  Interior  and  Commerce, 
was  established  for  research  and  develop¬ 
ment  leading  to  the  introduction  and 
commercialization  of  new  and  different 
food,  fat,  oil,  fiber  and  energy  crops. 


In  addition,  the  center’s  name  has 
been  changed  from  NEWCAST  to  the 
Amerind  Agrotech  Laboratory  (ATL) . 

Dr.  Howard  S.  Gentry,  Garden  Re¬ 
search  Botanist,  is  the  center’s  associate 
director.  The  center’s  new  address  is: 
Amerind  Agrotech  Laboratory,  Gila 
River  Indian  Community,  P.O.  Box  97, 
Sacaton,  Arizona  85247. 


Arid-Zona  Landscaping  Contest 

Entries  will  be  accepted  March  1 
through  April  14  for  the  Arid-Zona 
Landscaping  Contest,  sponsored  by  the 
Desert  Botanical  Garden  and  Salt  River 
Project. 

Judging  will  take  place  April  16,  with 
an  awards  presentation  on  April  30. 
These  events  will  be  followed  by  an  exhi¬ 
bition,  in  Webster  Auditorium,  illustrat¬ 
ing  the  concepts  of  the  contest.  Photo¬ 
graphs  of  current  and  past  winning  en¬ 
tries  will  be  included  in  the  exhibit. 

All  private,  community,  commercial, 
industrial  and  public  landscapes  within 
the  Valley  of  the  Sun,  which  have  not 
previously  won  an  Arid-Zona  landscap¬ 
ing  award,  are  eligible  for  entry.  Anyone 
may  nominate  a  landscape  for  competi¬ 
tion. 

Entries  will  be  judged  on  the  basis  of 
suitability  of  drought-resistant  plants, 
application  of  efficient  water-manage¬ 
ment  techniques  and  employment  of 
functional  and  aesthetic  landscape 
design  principles.  A  panel  of  experts 
representing  various  areas  of  the  land¬ 
scape  profession  will  serve  as  judges. 

The  contest  was  begun  to  promote  the 
concept  of  desert  landscaping  in  the 
Valley. 

For  additional  information  or  an  entry 
form,  call  the  Garden  at  941-1217. 
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DESERT 

BOTANICAL 

GARDEN 


PO  BOX  5415 
PHOGNIX.  AZ  85010 


GARDEN  EVENTS 


FEBRUARY 

20  35th  Annual  Cactus  Show  —  Daily,  9  a.m.-5  p.m.,  through  February  28. 

MARCH 

1  Entries  accepted  through  April  14  for  Arid-Zona  Landscaping  Contest. 

3  Wildflower  Network  —  Call  941-1239  through  April  19  for  the  latest  information  on  wild- 
flower  blooming  activity  throughout  the  state. 

9  Desert  Survival  —  This  four-session  plus  one  field  trip  class  will  discuss  Arizona  geography, 
reaction  to  environmental  stress  and  desert  survival  skills.  Participants  must  register  by 
March  1.  Tuesday,  7-9  p.m. 

13  Superstition  Mountains  —  A  field  trip  to  view  spring  wildflowers.  Participants  must 
register  by  March  8.  Saturday,  8  a.m. 

20  Weaving  —  Students  ages  6-12  will  warp  a  loom  and  complete  a  weaving.  Participants  must 
register  by  March  15.  Saturday,  9  a.m.-noon. 

21  Members'  Tour  of  Las  Palmas  Altas  —  A  tour  of  the  Phoenix  Garden  of  Mr.  John  H. 
Rhuart.  Sunday,  1-5  p.m. 

24  Calligraphy  —  This  four-session  class  will  discuss  the  history  of  calligraphy,  materials  and 
different  lettering  styles.  Participants  must  register  by  March  19.  Wednesday,  7-9  p.m. 


The  Garden  is  open  from  7  a.m.  to  sunset,  May-October, 
and  9  a.m.  to  sunset,  November-April. 
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ON  THE  EVOLUTION  OF  AGAVES 


Howard  Scott  Gentry 
Research  Botanist 
Desert  Botanical  Garden 


The  Agave  genus 
comprises  many  kinds  of 
species. 

Some  species  are 
inbreeders,  some  are 
outbreeders  and  others 
do  not  breed  at  all.  The 
latter  are  clonal,  and 
they  may  have  nearly 
reached  the  end  of  the 
evolutionary  road.  Their 
genes  are  set  and  un¬ 
changing,  leaving  them 
without  the  recourse  of 
sexual  generations  to 
draw  new  gene  com¬ 
binations  for  the  games 
of  life  to  come. 

Some  agaves 
propagate  themselves 
both  sexually,  via  seed, 
and  vegetatively  by 
offsets  and  bulbils. 

Others  are  hybrid  species 
spawned  by  gene- 
mingling  parents.  They' 
enable  us  to  see  and 
study  the  origins  of 
species. 

One  example  is  Agave 
gracilipes ,  which 

probably  originated  as  a  .  ......  ......  , 

fertile  hybrid  between  FlSure  ’■  ASave  dasyhnoides  growing  on  cliffs  above 

A.  neomexicana  and  A.  the  valley  °f  Tepoztlan,  Morelos,  Mexico. 

lechuguilla.  _ 

There  are  perennial 

species  and  monocarpic  species  that  flower  once  and  die.  There  are  edible  species  and 
poisonous  species.  Some  species  are  highly  cooperative  and  live  symbiotically  with 
bees,  bats  and  man.  Other  species  remain  distinctive,  alone  and  conservative  in  a 
geologically  old  species  niche.  These  biotic  associations  have  influenced  directly  or 
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indirectly  the  evolution  of  the  genus. 

We  tend  to  regard  species  as  discrete 
units  with  fixed  limits.  Recognizing 
them  as  such  with  scientific  names 
supports  this  impression,  and  the 
practice  provides  a  needed  foundation  or 
basis  of  reference.  In  nature,  however, 
species  are  generally  changing,  some 
slowly,  others  in  a  dynamic  flux  of 
evolution.  Species  cannot  be  defined  in 
fixed  formulas,  like  chemical  compounds 
or  molecular  formulas.  Taxonomy  is  as 
much  art  as  science,  because  its 
definitions  are  made  not  only  on  the 
basis  of  available  evidence  (specimens), 
but  also  according  to  the  judgment  of 
the  taxonomist  in  any  given  case.  Most 
modern  systematists  think  of  species  as 
biological  productions.  They  are 
products  of  their  environments  and  have 
through  geologic  time  been  more  or  less 
controlled  by  environment.  Knowledge 
of  the  environments,  both  the  elemental 
and  the  biotic,  are  therefore  important 
in  interpreting  the  tremendous  variation 
displayed  by  agaves.  Species  have  split 
off  and  gone  their  errant,  separate  ways, 
spreading  northward  and  westward  upon 
mountains  and  into  deserts. 

A  good  example  of  an  ancient  species 
is  Agave  dasylirioides ,  or  A.  intrepida  as 
Greenman  called  it.  It  perches 
precariously  on  the  tuffaceous  cliffs 
around  Tepoztlan  (figure  1).  This  is  in 
the  agave  heartland,  a  region  that  has 
been  continental  for  eras  of  geologic 
time,  even  while  invading  seaways 
covered  much  of  northern  Mexico,  and 
again  during  sea  encroachment  over 
southern  isthmuses  and  parts  of  Central 
America.  It  also  is  a  tropical  region  that 
hypothetically  has  changed  little  in 
climate  for  millions  of  years.  If  en¬ 
vironment  remains  constant,  species  may 
change  little,  and,  indeed,  A. 


dasylirioides  appears  much  as  expected 
for  an  old  conservative  species.  It  has  a 
generalized  flower,  which,  if  not  for  its 
incompletely  inferior  ovary,  would  fit 
well  in  the  order  Liliales.  The  leaves  also 
are  little  specialized;  not  really  suc¬ 
culent,  deployed  in  a  spirally-arranged 
rosette  with  primitive  serrulations,  and, 
most  significantly,  the  flowering  habit  is 
perennial  and  racemose. 

Using  Agave  dasylirioides  as  a 
theoretical  generalized  ancestral  form, 
we  have  a  basis  for  judging  later 
modifications  of  agave  character.  How 
have  agave  characteristics  changed,  as 
they  moved  away  from  the  ancestral 
habitat,  as  they  adjusted  to  different, 
more  modern  habitats?  The  Parviflorae 
group  that  occurs  on  the  periphery  of  the 
agave  area,  is  a  good  example  of  a 
modern  species  group.  The  flowers  of 
this  group  are  diagrammed  in  figure  2 . 

Some  changes  in  Parviflorae  flowers 
are  immediately  apparent:  (1)  reduction 
in  size;  (2)  elongation  of  the  tube;  (3)  a 
proportional  reduction  in  the  perianth 
lobes  or  tepals;  (4)  insertion  of  the 
filaments  in  or  near  the  base  of  the  tube, 
and  (5)  altered  attitude  or  posture  of  the 
flowers.  The  flowers  have  been 
modified,  apparently,  to  service  their 
pollinators,  while  the  flowers  of  A. 
dasylirioides  are  more  open,  shallow 
cuplets,  a  form  common  to  Liliales. 

Another  group  modified  by 
pollinators  is  the  Ditepalae,  including 
such  species  as  Agave  palmeri ,  A. 
chrysantha ,  A.  shrevei  and  about  eight 
others  along  the  Sierra  Madre  Occidental 
of  Mexico.  Here  the  flowers  are  held 
rigidly  erect  even  with  drying.  They  are 
especially  suited  to  hold  nectar  and  resist 
bumps  and  pressures  of  animal  visitors. 
Plants  of  Agave  palmeri  flower 
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Figure  2.  Long  sections  of  Farviflorae  flowers ,  with  respective  ideographs ,  compared 
with  the  more  generalized  flower  of  Agave  dasylirioides.  (From  Gentry ,  1982). 
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frequently  in  the  Desert  Botanical 
Garden,  but  they  are  not  visited  by  bat 
pollinators,  and  no  seed  is  produced.  In 
its  native  habitat,  this  species  is  a  free- 
seeding  outbreeder,  but  apparently  self- 
sterile  and  vulnerable  without  its 
pollinator. 

It  is  apparent  that  these  two  disparate 
organisms,  plants  and  animals,  have 
evolved  by  servicing  one  another;  agaves 
have  provided  food  while  bats  and 
insects  have  provided  pollination.  Such 
modifications  of  structures  and  functions 
evolve  over  thousands  or  even  millions  of 
years. 

A  few  examples  of  other  modifications 
are  like  spring  water  to  the  intellectual 
thirst  of  the  agaveologist.  Some  animal 
associates  are  injurious  to  agave 
reproduction  and  survival,  such  as  cattle 
that  crop  off  the  young  flowering  shoots. 
The  copious  armor  on  many  species 
appears  to  have  been  a  defensive  ad¬ 
justment  against  the  large  herbivores 
that  roamed  the  plains  and  valleys 
through  the  Tertiary  Period  (see  Scott’s 
History  of  Western  Mammals,  1937  and 
Harrington,  1933).  Agaves  that  grow  in 
open  valleys  and  plains  are  frequently 
and  prolifically  cespitose  (growing  in 
tufts),  preventing  animals  from  reaching 
the  center  of  the  mass  where  flowering 
shoots  and  their  seeds  eventually 
develop.  Agave  deserti ,  A.  triangularis 
and  many  others  build  up  large  im¬ 
penetrable  thickets,  which  must  have 
prevented  even  long-necked  camels  and 
wild  horses  from  reaching  the  central 
flowering  shoots. 

Many  species  of  agave  “evade” 
herbivores  by  growing  only  on  cliffs  and 
steep  rocky  slopes.  They  are  unarmed 
and  would  be  vulnerable  to  teeth  and 
hooves  on  open  ground.  Examples 
include  Agave  bract eosa,  A.  celsii  and  A. 
schidigera.  Some  are  protected  by  well- 


armed  shrubs  and  cacti  that  protect  them 
in  their  seedling  stages,  but  agaves  are 
generally  sun-loving  plants  and  do  not 
grow  well  in  shady  forests.  Other  species 
contain  toxic  compounds  in  their  suc¬ 
culent  leaves  and  are  repellent  or  toxic  to 
animals.  Good  examples  of  these  are 
Agave  vilmonniana ,  A.  inaequidens ,  the 
ubiquitous  A.  lechuguilla  and  A. 
bovicomuta.  The  latter  is  employed  by 
the  Sierra  Madre  people  to  stun  fish  prior 
to  capture. 

Such  are  some  of  the  agave  con¬ 
nections.  Thorn  against  tooth  and  hoof. 
Flowers  for  bugs  and  bats.  Fiber  and 
juice  for  man  and  the  domestication  of 
agave  by  man.  All  of  nature’s  beings 
work  and  fight,  dedicated  to  survival 
that  each  may  leave  a  varying  replica  to 
carry  on  its  genes. 

We  can  call  it  biology;  we  can  call  it 
life. 
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Approximate  distribution  of 
four  species  of  Maurandya 
growing  north  of  Mexico. 

Map  by  Wendy  Hodgson. 


THE  GENUS  MAURANDYA  NORTH  OF  MEXICO 


Wendy  C.  Hodgson 
Staff  Artist 

Desert  Botanical  Garden 


Maurandya ,  like  many  genera  in  the 
Scrophulariaceae  (figwort  family),  is  an 
attractive,  often-overlooked  genus 
closely  related  to  the  snapdragons. 

Four  of  its  ten  species  occur  in  the 
United  States;  Maurandya  antirrh  ini  flora 
(blue-snapdragon  vine),  M.  wislizeni,  M. 
petrophila  and  M.  acerifolia.  They  range 
from  western  Texas  to  southwestern 
California.  All  except  M.  petrophila 
occur  in  Arizona.  The  remaining  six 
species  in  the  genus  grow  from  northern 


to  south-central  Mexico. 

Maurandya  is  a  diverse  genus.  There 
are  annual  or  perennial  species,  some  are 
climbers  using  tendril-like  petioles  and 
peduncles,  while  others  are  prostrate  and 
matted,  or  pendent.  The  stems  and 
leaves  are  glabrous,  soft-hairy,  or  densely 
viscid  (sticky) -hairy.  Flower  color  in¬ 
cludes  lilac,  rose,  violet,  blue  and 
greenish-white. 

Although  displaying  great  diversity, 
the  species  share  important  charac- 
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teristics  uniting  them  in  the  same  genus. 
The  leaves  are  mostly  alternate  and 
either  triangular-hastate  (like  an 
arrowhead)  or  reniform  (kidney-shaped). 
Flowers  are  produced  in  stem  axils.  Also, 
the  corolla  is  bilabiate  (two-lipped)  and 
saccate  (formed  into  a  small  pouch)  at  its 
base.  The  corolla’s  lower  lip  is  three- 
lobed  and  sometimes  developed  into  a 
palate,  a  rounded  projection  which  may 
obstruct  the  throat  of  the  corolla.  The 
palate  often  is  marked  with  colored 
“guide  lines’’  which  may  direct 
prospective  pollinators  to  the  nectar  or 


pollen. 

There  are  four  functional  stamens  in 
each  flower,  inserted  on  the  inside  of  the 
corolla  at  two  levels.  Following  fer¬ 
tilization,  the  superior  ovulary  develops 
into  a  capsule  which  dehisces  near  the 
apex,  releasing  many  winged  or 
tuberculate  seeds. 

M aurandya  antirrhiniflora  is  the  most 
common  species,  ranging  from  western 
Texas  to  southeastern  California  and 
south  into  Mexico.  It  is  a  vine  and  occurs 
on  stony  slopes,  usually  among  shrubs  at 
an  elevation  between  400  and  1,800 


Two  species  of  Maurandya  native  to  Arizona,  M.  acerifolia  andWt.  antirrhiniflora,  il¬ 
lustrating  their  different  growth  forms,  and  the  habitat  of  M.  acerifolia.  Drawing  by 
Wendy  Hodgson. 
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meters.  The  plant  is  very  attractive, 
particularly  suited  for  trellises,  and  well 
worth  cultivating  in  local  gardens. 

This  perennial  plant  climbs  by  tendril¬ 
like  petioles  and  peduncles.  The  leaves 
are  hastate  (similar  to  an  arrowhead  but 
broadened  at.  the  base).  The  showy 
flowers  are  produced  in  April  and  May. 
The  corolla  is  from  two  to  three  cen¬ 
timeters  long.  The  corolla  tube  is  pale 
lilac,  but  the  corolla  lobes  have  two 
distinct  color  forms,  pale-violet  and  rose- 
red.  The  corolla  throat  is  developed  into 
a  yellowish -white  palate  with  dark  guide 
lines.  The  tiny  seeds  have  corky, 
tuberculate  ridges. 

The  little  maple-leaf  maurandya,  M. 
acerifolia,  is  endemic  to  Arizona  and 
found  only  in  eastern  Maricopa  County. 
It  grows  along  the  Salt  River  canyons  and 
near  Globe.  Small  populations  still  occur 
in  fairly  inaccessible  areas  at  its  type 
locality,  Fish  Creek  Hill,  and  along  the 
Peralta  Trail  in  the  Superstition 
Mountains. 

This  plant  and  Maurandya  an- 
tirrhiniflora  grow  together  along  the 
Apache  Trail  near  Fish  Creek  Bridge.  M. 
acerifolia  also  has  been  sighted  growing 
in  a  protected  area  along  the  trail  in 
Usery  Park,  northeast  of  Phoenix. 

This  maurandya  grows  differently 
than  others.  It  is  not  a  climber  but  a 
prostrate,  matted  plant,  sticky  to  the 
touch.  The  stems  become  thick  and 
brittle  with  age.  The  leaves  are  wider 
than  long,  somewhat  kidney-shaped, 
bearing  several  teeth  along  the  margin. 

Flowers  are  produced  from  March  to 
May,  their  corollas  greenish  on  the 
outside  and  whitish  within.  The  corolla 
throat  bears  no  palate  and  is  marked 
with  yellow  guide  lines.  The  calyx 
enlarges  with  the  developing  fruit,  and 
the  seeds  are  blackish  with  low,  corky 
ridges. 


Maurandya  acerifolia  is  included  on 
the  Arizona  Natural  Heritage  Program’s 
Plant  List  because  of  its  restricted 
distribution.  It  is  not  a  conspicuous  plant 
except  where  growing  on  cliffs  2nd 
canyon  walls. 

The  maple-leaf  maurandya  is  not 
known  as  a  forage  plant;  however,  its 
inaccessible  habitat  may  contribute  to  its 
continuing  existence  rather  than  reflect 
its  ability  to  grow  elsewhere. 

Another  climbing  species  is 
Maurandya  wislizeni.  It  occurs  in  the 
Texas  Panhandle  and  in  the  south  plains 
region  sprawling  over  dunes  and 
limestone  slopes.  In  Arizona  it  occurs  in 
Greenlee  County,  between  Duncan  and 
Clifton. 
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IN  BRIEF 


Photography  Exhibition 
Attracts  Interest 

More  entrants,  more  entries  and  more 
participation  marked  the  Desert 
Botanical  Garden’s  Fifth  Annual 
Photography  Exhibition,  “Deserts  of  the 
World.” 

Called  “the  best  photo  show  ever”  by 
Garden  Director,  Dr.  Charles  Huckins, 
the  January  show  attracted  356  entries, 
or  19  percent  more  than  the  1981  event. 

More  than  90  entrants  submitted 
photographs  in  three  judging  categories 
—  black  and  white  prints,  color  prints 
and  color  slides. 

More  than  100  exhibitors  and  guests 
attended  a  “standing  room  only” 
preview  party  and  awards  ceremony  on 
January  22.  All  entries  remained  on 
exhibit  in  Webster  Auditorium  through 
January  31. 

Co-chairmen  Dottie  O’Rourke  and 
Gen  Evans  supervised  all  aspects  of  the 
show,  spending  many  hours  to  ensure  its 
success. 

Exhibitors,  volunteers,  Phoenix 
Camera  Club  members  and  Garden  staff 
assisted  in  a  variety  of  capacities.  Almost 
1,000  hours  of  volunteer  work  were 
recorded  by  Ginny  Coltman,  Garden 
Human  Resources  Director. 

Ten  presentations  of  color  slide  entries 
with  spoken  commentary  and  music  were 
given  by  Dottie  O’Rourke  and  Gen 
Evans.  In  addition,  the  slide  show  was 
presented  by  Dottie  and  Gen  at  Organ 
Pipe  Cactus  National  Monument  on 
February  5  and  6,  and  at  Anza-Borrego 
State  Park  in  California  on  February  7 
through  9. 


The  public  was  encouraged  to  attend 
the  judging  and  learn  more  about  how  to 
produce  an  award-winning  photograph 
or  slide. 

For  the  first  time  in  the  history  of  the 
event,  two  perfect  scores  were  awarded 
by  the  judges.  Recipients  were  Louis  De 
Serio  and  Walter  Kelley  for  best  color 
print  and  best  color  slide,  respectively. 
Both  pictures  were  desert  landscapes. 

A  Best  of  Show  trophy  also  was 
awarded  to  Robert  Metz  for  best  black 
and  white  print. 

Best  Photo  Exemplifying  the  Desert 
Botanical  Garden  was  won  by  Frederick 
Robinson. 

More  than  50  entrants  won  first, 
second  or  third  place  ribbons,  or 
honorable  mention  ribbons,  in  either  the 
plant  portrait,  landscape  or  Desert 
Botanical  Garden  categories. 

Judges  were  Blanche  Adams  of 
Phoenix,  Eulice  Burnett  of  Tucson  and 
Norman  Weber  of  Mesa. 


Plants  of  the  Bible 

A  slide-lecture  presentation  on 
“Plants  of  the  Bible”  will  be  presented 
for  the  first  time  at  the  Desert  Botanical 
Garden  on  Sunday,  April  4,  at  2  p.m. 

Three  Garden  volunteers,  Ollie  Belle 
Case,  Mary  Bess  Mulhollan  and  Jean 
Cordts,  have  been  working  since  fall 
collecting  slides  and  information 
necessary  for  the  production. 

A  list  of  plants  from  a  biblical  garden 
at  Paradise  Valley  United  Methodist 
Church  was  used  as  a  starting  point  for 
the  project.  Pictures  were  taken 
throughout  the  Valley  and  in  Canyon  de 
Chelly.  Slides  from  the  Holy  Land  also 
will  be  shown. 
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Some  of  the  plants  to  be  discussed  are 
pomegranate,  olive,  carob  tree  (St. 
John’s  Bread),  fig,  acacia,  cypress,  alep- 
po  pine,  aloe,  willow  and  papyrus. 

Uses  of  each  plant  in  biblical  times 
will  be  discussed,  as  will  specific  Bible 
references.  A  list  of  plant  locations  in  the 
Garden  and  throughout  the  Valley  will 
be  provided,  and  some  of  the  plants  will 
be  displayed. 

The  presentation  will  be  repeated  on 
Wednesday,  April  7,  also  at  2  p.m.  Both 
programs  will  be  held  in  Webster 
Auditorium. 


Plant  Sales 

Plant  enthusiasts  will  have  three 
chances  to  increase  their  collections 
during  weekend  plant  sales  scheduled  in 
March  and  April. 

The  Desert  Botanical  Garden  will 
feature  many  hard-to-find  and  newly- 
introduced  trees  and  shrubs,  cacti  and 
other  succulents  at  the  annual  spring 
plant  sale  March  27  and  28  from  9  a.m. 
to  5  p.m.  Cuttings,  seeds,  trees,  shrubs 
and  ground  covers  will  be  available. 

A  preview  sale  for  members  only  will 
be  held  March  26  from  3  to  6  p.m. 

Boyce-Thompson  Southwestern 
Arboretum  will  hold  its  plant  sale  April 
3  and  4  from  8  a.m.  to  5:30  p.m.  An 
assortment  of  cacti,  other  succulents, 
trees,  shrubs  and  ground  covers  will  be 
featured.  The  Arboretum  is  located 
between  Phoenix  and  Superior. 

The  Arizona-Sonora  Desert  Museum 
also  will  offer  a  variety  of  house  and 
landscape  plants  during  its  spring  sale 
scheduled  April  17  and  18  in  Tucson. 


Honor  for  Trustee 

Dr.  Charles  Merbs,  anthropology 
professor  at  Arizona  State  University,  has 
been  named  a  museum  research  associate 
by  the  San  Diego  Museum  of  Man. 

Dr.  Merbs  is  the  only  person  outside  of 
California  to  receive  the  honor. 

He  has  been  a  Trustee  of  the  Desert 
Botanical  Garden  since  1976  and 
currently  is  Chairman  of  its  Research 
Committee. 


Nature  Workshop 

Joseph  Cornell,  noted  author  and 
naturalist,  will  present  a  workshop  titled 
“Sharing  Nature  with  Children’’  on 
Saturday,  April  3,  from  8:30  a.m.  to 
2:30  p.m. 

The  workshop  will  feature  presen¬ 
tations  and  participation  in  activities 
designed  to  help  develop  an  awareness 
and  appreciation  of  nature.  The  six-hour 
session  is  recommended  for  anyone  who 
works  with  children,  particularly 
teachers,  naturalists  and  youth  leaders. 

The  workshop,  which  will  be  held  in 
Webster  Auditorium,  has  been 
described  by  one  participant  as  “the 
most  sensitive  course  I  have  ever  been  to 
—  taught  by  a  true  person  of  nature.  ’  ’ 

Participants  must  register  by  March 
24.  The  fee  is  $24  for  members  and  $30 
for  non-members.  Call  941-1217  for 
information  or  reservations. 


Article  by  Artist 

An  article  titled  “Accurate 
Representation  in  a  Realistic  Manner’  ’  by 
Wendy  Hodgson,  Staff  Artist  at  the 
Garden,  recently  appeared  in  the  Guild 
of  Natural  Science  Illustrators 
Newsletter. 
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GARDEN  EVENTS 


MARCH 

25  Arizona  Desert  Cacti  A  public  slide  presentation  in  Webster  Auditorium  featuring  flowering 
cacti.  Thursday,  2  p.m. 

26  Members' Preview  of  Annual  Spring  Plant  Sale  Friday,  3  6  p  m 
27-  Fifth  Annual  Spring  Plant  Sale  —  Saturday  and  Sunday,  9  a.m.-5  p.m. 

28 

APRIL 

1  Wildflower  Network  —  Call  941-1239  through  April  19  for  the  latest  information  on  wildflower 
blooming  throughout  the  state. 

3  Sharing  Nature  with  Children  —  Joseph  Cornell,  noted  author  and  naturalist,  shares  activities 
to  introduce  nature  to  children  and  adults.  Participants  must  register  by  March  24.  Saturday, 
8:30  a.m. 

7  Decorating  Easter  Eggs  with  Natural  Materials  —  Children  9-12  will  create  unusual  Easter 
eggs  dyed  and  decorated  with  natural  materials.  Participants  must  register  by  April  2.  Wed¬ 
nesday,  4-6  p.m. 

17  Arrastra  Creek  —  A  hike  to  a  riparian  area  near  Yarnell.  Participants  must  register  by  April  12. 
Saturday,  8  a.m. 

24  Planting  to  Attract  Birds  —  Learn  how  to  attract  birds  to  your  yard.  Saturday,  9  a.m. -noon. 

30  Arid-Zona  Landscaping  Contest  Awards  Presentation  —  In  Webster  Auditorium  Friday,  6 

p.m. 


The  Garden  is  open  from  7  a.m.  to  sunset,  May-October, 
and  9  a.m.  to  sunset,  November-April. 
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DROUGHT-SURVIVAL  STRATEGIES 

OF 

DESERT  PLANTS 


Marybeth  Nathe 
Horticulturist 
Desert  Botanical  Garden 


Within  the  Sonoran  Desert  areas  of 
Arizona,  southern  Nevada  and  Sonora, 
Mexico,  exist  many  extreme  en¬ 
vironmental  conditions  which  affect  a 
species’  ability  to  survive. 

Although  most  individuals  within  a 
given  population  are  well  adapted  to 
their  environment  and  have  been  for 
thousands  of  generations,  conditions 
such  as  intense  heat  and  sunlight,  rocky, 
poor  soil  and  inadequate  water  are  just  a 
few  inhibiting  conditions.  Other 
limiting  factors  such  as  disease, 
predation  and  accidents  also  take  their 
toll. 

Desert  plants  have  life  cycles  and 
growth  habits  suited  to  their  particular 
environments.  They  represent  a  dramatic 
example  of  life  cycle  adaptation  to 
available  moisture. 


Vegetation  in  the  Sonoran  Desert  is 
constantly  exposed  to  variable  changes  in 
its  living  conditions.  Plants  in  this  arid 
region  are  referred  to  as  xerophytes,  since 
they  continue  active  growth  during 
drought  periods  (Clarke,  1981). 

Drought  resisters  can  be  either 
drought  tolerant  or  drought  avoidant  of 
severe  levels  of  stress.  For  example, 
desert  plants  such  as  ephemeral  wild- 
flowers  evade  water  stress  (a  drought- 
avoidance  mechanism)  through 
physiological  adjustments.  They  ger¬ 
minate,  grow  rapidly,  flower  and  mature 
before  limited  soil  moisture  is  depleted. 

By  maintaining  a  deciduous  growth 
habit,  certain  perennial  species  are  also 
capable  of  avoiding  drought.  It  is  im¬ 
portant  to  distinguish  here  between 
those  species  which  lose  their  leaves  as 
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part  of  an  annual  growth  cycle  and  those 
which  drop  leaflets  in  response  to  water 
stress. 

Ocotillo  (Fouquieria  splendens )  has  a 
deciduous  growth  pattern  in  response  to 
drought.  This  occurrence  is  reversible  — 
the  plant  conserves  water  when  fewer 
leaflets  are  exposed  to  harsh  external 
factors  and  refoliates  when  conditions 
improve. 

Another  drought  avoidance  example 
relates  to  control  of  transpirational  water 
loss  from  leaves.  This  includes: 

(1)  Changes  in  surface  area  of  tran¬ 
spirational  plant  parts.  Acacia  leaflets 
unfold  during  the  day  and  fold  at  night. 
In  other  species,  leaf  rolling  helps  reduce 
transpiration.  This  response  is  seen  in 
many  desert  grasses.  In  certain 
Agropyron  species,  leaf  attitude  is  most 
pronounced  during  midday  when  stress 
is  greatest  (Ripley  and  Redman,  1976). 
Jojoba  ( Simmondsia  chinensis)  leaves 
turn  on  edge  toward  the  sun  throughout 
the  day  according  to  humidity  and 
available  sunlight  (figure  1). 

(2)  Physical  changes  in  the  plant 
surface  that  limit  water  loss,  such  as 
control  of  stomatal  openings.  Stomata 
are  microscopic  openings  in  the  surface 
layer  of  a  leaf  which  are  the  major 
pathways  for  gaseous  exchange  between 
the  plant  and  the  atmosphere.  Carbon 
dioxide  is  taken  in  through  stomata  for 
use  in  photosynthesis,  during  which 
water  vapor  passes  out  into  the  at¬ 
mosphere.  There  is  a  duality  in  the 
nature  of  stomatal  action:  stomata  must 
be  open  to  permit  photosynthesis  and 
evaporative  cooling  of  the  leaf,  but 
closure  permits  water  conservation  under 
drought  conditions. 

This  particular  mechanism  usually 
induces  a  lower  rate  of  photosynthesis 
except  in  plants  with  crassulacean-acid 
metabolism  (CAM)(Clarke,  1982).  This 


metabolic  process  allows  stomata  to 
remain  open  at  night  to  take  in  carbon 
dioxide  when  transpiration  levels  are 
low.  Through  enzymatic  action  the 
carbon  dioxide  is  synthesized,  and  in  the 
following  light  period,  released  for 
refixation  by  photosynthesis. 


Stoma  of  Baccharis  sarothroides 
magnified  4,000  times.  The  size  of  the 
aperture  is  regulated  according  to 
turgor  pressure  in  the  surrounding  guard 
cells.  Scanning  electron  micrograph  by 
Dr.  Stan  Szarek,  Department  of 
Botany  /  Microbiology ,  Arizona  State 
University. 

Thus,  the  CAM  process  allows  plants 
to  photosynthesize  the  following  day 
while  stomata  remain  closed.  Plants 
which  normally  use  the  CAM  pathway 
may  alternate  and  open  their  stomata 
during  the  day  when  growing  in  more 
moderate  habitats.  This  behavior  is 
witnessed  in  Agave  deserti ,  a  species 
common  in  the  Mojave,  Colorado  and 
Sonoran  deserts  (Hartsock  and  Noble, 
1976). 
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Figure  1.  A  morphological  adaptation  seen  in  jojoba.  High  temperature  and 
humidity  initiate  a  response  in  the  leaflets  to  turn  away  from  the  sun ’s  rays.  Drawing 
by  Wendy  Hodgson. 


Although  drought  tolerant  plants  are 
not  as  frequent  as  plants  which  are 
drought  avoidant,  they  do  occur  in  this 
arid  region. 

An  example  of  a  desert  shrub  which  is 
abundant  in  distribution  and  also  very 
drought  tolerant  is  the  creosote  bush 
(. Larrea  tndentata).  When  exposed  to 
extreme  drought,  the  mature  leaves  die 
(Levitt,  1972).  Immature  leaflets  and 
buds  dry  out  and  turn  brown,  but  they 
are  capable  of  resuming  growth  when 
moisture  increases. 

Root  development  under  drought 
stress  is  particularly  important  to  desert 
plants,  since  an  extensive  and  efficient 
root  system  is  a  crucial  drought-resistant 
mechanism.  Cactus  and  other  succulent 
species  exhibit  a  shallow,  broad  root 
system  to  obtain  surface  or  shallow 
moisture  from  brief  rains  before  it 
evaporates. 

Not  all  xerophytes  have  a  shallow  root 
system.  Many  trees,  shrubs  and  most 
grasses  representative  of  desert  regions 
have  deeper,  more  penetrative  roots  to 
obtain  available  subsoil  water.  By  having 
different  root  systems,  plants  within  the 


same  habitat  reduce  competition  among 
themselves  for  soil  and  water. 

In  conclusion,  xerophytes  in  the 
Sonoran  desen  region  exhibit  a  variety  of 
specific  survival  strategies  in  the  form  of 
morphological  and  ecological  adap¬ 
tations  which  enable  plants  to  grow 
successfullv  in  their  drv  environment. 

j  j 
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EARLY  CACTUS  HUNTERS  OF  THE  SOUTHWEST 


Vera  Garnet 


Until  Columbus  and  his  sea-worn  crew 
landed  on  the  tropical  island  he  later 
named  San  Salvador,  no  wrhite  man  had 
ever  seen  a  cactus. 

The  plant  they  saw  was  probably 
Pereskia  aculeata ,  a  rangy  shrub  with 
succulent,  broad  leaves,  long,  sharp 
spines  and  flowers  like  a  wild  rose.  A 
specimen  can  be  seen  today  in  the  Desert 
Botanical  Garden’s  Cactus  House. 

Columbus  was  burdened  with 
weightier  obligations  than  plant 
collecting;  nonetheless,  one  of  his  ships 
returned  to  Spain  with  the  first  cactus 
specimens  to  leave  the  New  World. 

Interest  in  these  fantastically-shaped 
plants  was  spontaneous  and  infectious. 

Later  exploratory  expeditions  were 
accompanied  by  plant  hunters  com¬ 
missioned  to  search  out  specimens  of  the 
New  World’s  unusual  plants.  They 
ventured  deep  into  the  wildernesses  of 
Central  America,  South  America  and 
Mexico.  Thousands  of  plants , 
predominantly  cacti,  were  sent  back  to 
Europe. 

The  first  cactus  collections  were 
restricted  to  the  rich,  but  cactus  is  hardy, 
easy  to  propagate  and  prolific.  Cactus 
specimens  soon  were  available  in  the 


market  place  in  areas  of  England  and  the 
southern  shores  of  France,  Spain  and 
Italy.  A  cactus  craze  resembling  an 
epidemic  spread  across  Europe. 

By  1800  European  botanical  gardens 
had  collected,  regardless  of  cost,  huge, 
spectacular  forms  of  Central  and  South 
American  cacti  for  their  greenhouses, 
and  many  homes,  no  matter  how 
humble,  featured  windowsill  displays  of 
small  cacti. 

The  cacti  of  the  Southwest  were 
unknown  until  later.  Because  of  the 
difficulty  of  travel  beyond  the 
Mississippi  River,  it  was  years  before 
eastern  pioneers  ventured  West.  The 
horrors  of  the  unfriendly  desert  were 
beyond  imagination. 

During  the  early  1800’s,  the  United 
States  government,  absorbed  with  ex¬ 
pansionism,  “Manifest  Destiny”  and 
the  tensions  of  the  slavery  question,  sent 
out  expeditions  to  explore  the  possibility 
of  building  a  railroad  to  the  Pacific 
Coast,  survey  the  Gadsden  Purchase  and 
settle  a  30-year-old  boundary  dispute 
with  Mexico.  Information  recorded  by 
these  expeditions,  particularly  the 
Mexican  Boundary  Survey,  Pacific 
Railroad  Survey  and  the  Pike’s  Peak 
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Expedition  increased  tremendously  the 
knowledge  about  southwestern  cacti. 

Every’  expedition  carried  with  it  ad¬ 
venturous  doctor-naturalists  —  men  with 
trained,  observant  minds  who  served  as 
botanists,  zoologists,  ornithologists  and 
geologists.  These  men,  including  Dr. 
Adolphus  Wislizenus,  Dr.  John  Bigelow, 
Dr.  C.C.  Parry,  Dr.  H.  Poselgar,  Major 
W.H.  Emory  and  Lt.  A.W.  Whipple, 
were  the  heroes  of  early  cactus  studies  in 
the  United  States. 

These  avid  scientists  gathered 
specimens  along  difficult  trails,  recorded 
where  and  how7  they  were  found,  wrote 
descriptions  and  made  drawings,  then 
packed  up  their  spiny  specimens  and 
sent  them  to  Dr.  George  Engelmann  — 
the  first  great  student  of  American  cacti. 

George  Engelmann  was  a  German 
physician  with  a  passion  for  botany  who 
came  to  the  United  States  on  family 
business  in  1832  at  the  age  of  23.  Three 
years  later  he  had  established  a  medical 
practice  in  St.  Louis  —  then  more  a 
trading  post  than  a  town. 

It  should  be  remembered  that  most  of 
Engelmann’s  time  was  occupied  by  his 
large  medical  practice,  and  only  his 
leisure  hours  were  devoted  to  botany. 

In  1846  he  began  publishing  results  of 
the  cactus-hunter  expeditions, 
acknowledging  his  debt  to  their  research 
by  naming  many  cacti  after  them. 

Englemann  faced  the  task  of  listing, 
describing  and  illustrating  with  his  fine 
drawings  a  huge  aggregation  of  cacti 
almost  unknown  to  the  world.  He 
provided  the  first  information  we  have  of 
approximately  two-thirds  of  the  cacti  of 
the  United  States.  Few  men  have 
achieved  full-time  what  he  achieved  in 
his  spare  time. 

Wislizenus,  Parry,  Bigelow  and  many- 
other  scientists  also  published  their 
observations  for  an  eager  public. 


The  country  w-as  in  the  throes  of  an 
educational  aw-akening.  This  was  the 
heyday  of  the  Lyceum,  a  nationwide 
movement  to  increase  the  general 
learning  level.  Libraries  wrere  established, 
normal  schools  w-ere  founded  to  raise 
teaching  standards,  and  a  popular  in¬ 
terest  in  science,  particularly  nature 
study,  wras  on  the  rise. 

Louis  Agassiz  of  Harvard  University 
presented  to  the  wrorld  his  awesome 
vision  of  ancient  ice  ages.  Charles 
Darwin  published  his  “ Origin  of  the 
Species  " .  w-hich  raised  a  still-unresolved 
controversy.  Asa  Gray,  also  of  Harvard  , 
assisted  by  John  Torrey,  published  the 
“ Flora  of  North  America'  and  many 
other  botanical  w-orks.  Englemann 
published  “ Cactaceae  of  the  Mexican 
Boundary" .  His  vast  herbarium  now7  is 
housed  at  the  Missouri  Botanical  Gar¬ 
den. 

Further  formal  study  as  w7ell  as  in¬ 
creased  popular  know-ledge  of  south¬ 
western  cacti  w-as  ensured  by  the  efforts 
of  these  early  botanists. 


The  Author  —  Vera  Garnet,  a  resident 
of  Cave  Creek,  Arizona,  has  been  an 
active  Garden  member  and  volunteer  for 
eight  years.  She  is  a  regular  contributor 
to  the  Saguaroland Bulletin  as  w-ell  as  the 
Carefree  Enterprise. 
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Susan  Huffaker  manages  a  smile  while  keeping  track  of  her  awards  and  14-month-old 
daughter  Jamie-Michele.  Susan  was  a  sweepstakes  winner  in  the  newly-established 
novice  category ,  as  well  as  winning  Best  Education  Exhibit. 


CACTUS  SHOW  1982 


Close  to  1,000  cacti  and  other  suc¬ 
culent  plants  from  around  the  world 
were  presented  to  the  public  during  the 
35th  Annual  Cactus  Show  held  February 
20  to  28  at  the  Desert  Botanical  Garden. 

Several  thousand  visitors  viewed  the 
show,  despite  two  days  of  rainy  weather. 
Many  visitors,  attracted  to  the  Garden 
for  the  first  time  because  of  the  show, 
purchased  memberships,  plants  or  gift 
shop  items. 

The  show  opened  Friday  night, 
February  19,  at  a  Cactus  Show  Preview 
Party  for  members,  exhibitors  and 
guests.  Awards  were  presented  to 
sweepstakes  and  trophy  award  winners 
during  the  event.  This  year’s  sweepstakes 
winners  (for  the  most  blue  ribbons  in 
each  category)  included  Maggie  Nowlin 
for  arrangements;  Ron  McCally  and  Bud 


Terrell  for  succulents;  Bob  Moulis  for 
cactus,  and  Susan  Huffaker  for  the 
newly-established  novice  award. 

Top  winners  were  Fran  Tolleson,  who 
won  The  Phoenix  Gazette  Award  for  the 
most  ribbon  points  in  the  education , 
seedling  and  specimen  sections,  and  Ron 
McCally  and  Bud  Terrell,  who  won  the 
Charles  E.  Mieg  Memorial  Trophy  for  the 
most  blue  ribbons  (advanced  category)  in 
the  show. 

A  new,  and  very  successful,  feature  of 
this  year’s  Show  was  the  division  of 
entrants  into  novice  and  advanced 
categories.  The  novice  category  option 
was  established  to  encourage  new 
exhibitors  to  enter  the  show.  Entrants 
could  register  in  either  category,  ac¬ 
cording  to  personal  preference.  Both 
advanced  and  novice  entries  were 
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exhibited  together  but  judged 
separately. 

In  addition  to  the  exhibits  in  Webster 
Auditorium  and  on  the  Eliot  Patio,  the 
show  featured  an  information  table , 
membership  booth,  a  plant  sale  and 
public  lectures.  Garden  Trustee  Frank 
Hennessey  spoke  on  “How  About  Those 
Awful  Names?’’  and  Fran  Tolleson,  this 
year’s  The  Phoenix  Gazette  Award 
winner,  discussed  “Getting  Your  Plants 
Ready  for  Showing. 

Judges  for  the  1982  Show  were 
grouped  into  three  categories:  Cacti,  Dr. 
Frank  Crosswhite,  Boyce  Thompson 
Southwestern  Arboretum,  Henry 
Varney,  Cactus  and  Succulent  Society  of 
America  and  Sarah  Ives,  V  &  P  Nur¬ 


series;  Succulents,  Dr.  Carol  Crosswhite, 
Boyce  Thompson  Southwestern  Ar¬ 
boretum,  Nancy  Clarke,  Tucson  Chapter 
of  the  Cactus  and  Succulent  Society  of 
America  and  James  Robbins,  a  succulent 
plant  specialist,  and  Arrangements, 
Betty  Adams,  Altha  Staggs  and  Berdie 
Stevens,  all  representatives  of  local 
garden  clubs. 

The  event  received  excellent  publicity 
from  The  Phoenix  Gazette ,  one  of  the 
show’s  co-sponsors,  as  well  as  suburban 
newpapers  and  local  television  stations. 

The  Cactus  Show  also  is  sponsored  by 
the  Central  Arizona  Cactus  and  Suc¬ 
culent  Society,  whose  members  spent 
many  hours,  along  with  Garden  staff  and 
volunteers,  to  ensure  the  Show’s  success. 


Left:  Trophy  awards  presented  at  the  1982  Cactus 
Show.  Below  left:  Dr.  Charles  Hucktns  (left), 
Garden  Director,  presents  the  Best  Monstrose 
Succulent  Award  to  Henry  Tnesler,  Jr.,  Garden 
Chairman.  Tnesler  also  won  the  Best  Succulent 
Award.  Below  right:  Dr.  Howard S.  Gentry  (right), 
Garden  Research  Botanist,  congratulates  John 
Hassell  for  winning  the  Best  Agave  Award. 
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Right:  Lillian  M/eg 
presents  the  Charles  E. 
M/eg  Memorial  Trophy  for 
the  most  blue  ribbons 
( advanced  category )  in  the 
Show  to  Ron  McCally 
(left)  and  Bud  Terrell. 

Ron  and  Bud  also  won  a 
sweepstakes  award  for  the 
most  blue  ribbons  in  the 
succulents  category. 
Above:  This  view  of 
Webster  Auditorium 
shows  only  a  small  part  of 
the  nearly  1,000  exhibits 
displayed  during  the 
show. 

Cactus  Show  photos 
by  Frank  Goetz 


Three  Cactus  Show  judges  relax  after  making 
their  decisions.  From  left  are  Sarah  Ives,  a  judge 
in  the  cactus  category:  Dr.  Carol  Crosswhite,  a 
succulents  judge,  and  Henry  Varney,  also  a  cactus 

judge. 


W.  Hubert  Earle,  former  Garden  Director,  and 
his  wife,  Lucy  (right)  share  a  few  moments 
during  the  Preview  Party  with  Lillian  Mieg. 


46 


SAGUAROLAND  BULLETIN 


IN  BRIEF 


Dr.  Howard  S.  Gentry ,  Garden  Research 
Botanist,  receives  a  lithograph  from 
Angelina  Martinez  Yrizar,  a 
representative  of  the  Mexican  Botanical 
Society.  Photo  by  Victor  Gass. 

Gentry  Honored 

Dr.  Howard  S.  Gentry,  Garden 
Research  Botanist,  recently  was  honored 
by  the  Mexican  Botanical  Society  for  his 
contribution  to  Mexican  botany. 

Dr.  Gentry  received  an  honorary 
membership  in  the  organization  and  a 
limited-edition  lithograph.  The  ac¬ 
companying  certificate  noted  Dr. 
Gentry’s  research  in  the  ecology  and 
desert  vegetation  of  Mexico. 

The  lithograph  was  presented  to  Dr. 
Gentry  at  the  Desert  Botanical  Garden 
by  Angelina  Martinez  Yrizar  of  the 
Universidad  Nacional  Autonoma  de 
Mexico,  on  behalf  of  the  Mexican 
Botanical  Society. 


Martha  Chester  Dies 

Martha  Lehman  Chester,  who 
established  a  Desert  Botanical  Garden 
scholarship,  died  February  14. 

The  scholarship  will  be  awarded  to 
deserving  students  in  botany  and 
horticulture.  The  first  award  is  expected 
to  be  made  early  in  1983. 

Mrs.  Chester  was  the  widow  of 
William  H.  Chester,  a  former  Garden 
Trustee,  who  died  in  August,  1981. 

Arid-Zona  Contest 

Winners  of  the  Arid-Zona  Land¬ 
scaping  Contest,  sponsored  by  the  Desert 
Botanical  Garden  and  Salt  River  Project, 
will  receive  their  awards  at  a  reception 
scheduled  Friday,  April  30,  at  6  p.m. 

Judges  for  this  year’s  competition 
are:  John  Augustine  of  Desert  Tree 
Farms  Nursery;  Allen  Gross,  landscape 
architect  with  Wirth  and  Associates  and 
a  former  Arid-Zona  judge,  and  Dr. 
Charles  Sacamano,  professor  of  plant 
sciences  at  the  University  of  Arizona,  also 
a  former  judge. 

An  exhibit  of  photographs  and  other 
entry  materials  of  current  winners  and 
some  past  winners  of  this  annual  event 
will  be  displayed  in  Webster  Auditorium 
beginning  the  evening  of  the  reception 
and  continuing  through  May  3 1 . 

PBS  Program 

The  Garden  recently  was  visited  by  a 
Public  Broadcasting  System  film  crew  as 
the  setting  for  a  segment  of  the 
American  Indian  Artists  II  series. 

Larry  Golsh,  a  Pala  Mission-Cherokee 
Indian,  selected  the  Garden  as  the  site 
for  his  interview.  He  is  a  jeweler  whose 
designs  are  worked  in  silver,  gold  and 
precious  stones. 
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BOTANICAL 

GARDEN 


PO  BOX  5415 
PHOENIX.  AZ.  85010 


HRS.  IRVING  FREEMAN  JAN. 

3110  N.  40TH  ST.  APT.  14 
PHOENIX,  AZ  85018 


GARDEN  EVENTS 


‘  APRIL 

28  Arizona  Wildflowers  —  A  slide  presentation  in  Webster  Auditorium  featuring  many  spring 
wildflowers.  Wednesday,  2  p.m. 

30  Arid-Zona  Landscaping  Contest  Awards  Presentation.  Friday,  6  p.m. 

MAY 

6  Choosing  a  Sprinkler  System  for  Your  Home  —  This  two-session  class  will  help  you 
choose  the  most  efficient  and  economical  system  for  your  home.  Participants  must  register 
by  April  30.  Thursday,  7-9  p.m. 

9  Mother's  Day  at  the  Garden  —  Every  mother  visiting  the  Garden  with  her  children  will 
receive  a  free  plant.  Sunday,  8  a.m.-5  p.m. 

12  Poisonous  and  Edible  Plants  of  the  Desert  —  A  slide  presentation  in  Webster  Auditorium 
featuring  poisonous  and  edible  plants  found  in  Arizona's  desert  areas.  Wednesday,  2  p.m. 

14-  Sycamore  Canyon  —  An  overnight  camping  trip  and  an  all-day  hike  through  this  sheltered 

15  canyon  south  of  Tucson.  Participants  are  required  to  prepay  their  registration  fee  by 
Monday,  May  10.  Friday,  5  p.m. 

19  Boojums  —  A  slide  presentation  in  Webster  auditorium  featuring  the  unusual  boojum  tree 
of  Baja  California.  Wednesday,  2  p.m. 


The  Garden  is  open  every  day  of  the  year  8  a.m.  to  sunset. 
(7  a.m.  to  sunset  July  and  August). 
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TARAHUMAR  USE  OF  EDIBLE  GREENS 

Wendy  Hodgson 
Staff  Artist 

Desert  Botanical  Garden 


The  Tarahumar  Indians  live  in  the 
Sierra  Madre  Occidental  region  of 
southwestern  Chihuahua,  Mexico. 

They  are  considered  “subsistence 
agriculturalists”  who  grow  maize,  beans, 
squash  and  chilis,  but  they  also  supple¬ 
ment  a  portion  of  their  diet  with 
gathered  plants  (Bye,  1981). 
Documented  Tarahumar  use  of  edible 
greens  is  based  primarily  on  recent  data, 
because  archeological  and  historical 


records  are  scanty.  The  first  documenta¬ 
tion  of  the  use  of  wild  mustard  (Brassica 
campestris)  and  its  significance  in  the 
diet  was  not  published  until  1902  by 
Carl  Lumholtz  (Bye,  1979). 

The  Tarahumar  are  known  to  use  over 
120  species  of  plants  having  edible  green 
parts,  the  harvested  portions  being  the 
young  shoots,  young  leaves  and  tender 
apices,  which  are  eaten  raw  or  lightly 
cooked.  Of  these  plants,  only  10  are  con- 
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sistently  consumed  today,  and  all  are 
found  in  areas  of  human  occupation  and 
activity.  Human  activity  is  important  in 
maintaining  the  density  of  harvestable 
plants  having  edible  green  parts. 
Without  constant  human  interaction 
over  many  years,  the  plants  would  not  be 
present  in  such  density  as  to  provide  a 
significant  contribution  to  the  diet  (Bye, 
1981). 

Plants  providing  edible  greens  are  an¬ 
nual  plants  and  may  be  arranged  into 
three  major  groups:  1)  winter  annuals, 
e.g.  pepper  grass  ( Lepidium ),  2)  spring- 
summer  annuals,  e.g.  pigweed  (Amaran- 
thus)  and  wild  mustard  (Brassica),  and  31 
summer-fall  annuals,  e.g.  purslane  (Por- 
tulaca).  Wild  perennial  species  providing 
edible  greens  are  few  and  play  a  minor 
dietary  role. 

The  Tarahumar  depend  on  maize, 
beans,  squash  and  chili  on  an  annual 


diet  cycle.  Fresh  plants  are  consumed 
from  August  through  October.  Stored, 
dried  plants  can  be  used  from  October 
through  May  (Table  1).  From  April 
through  July,  when  stored  reserves 
become  limited,  the  tribe  subsists  on 
other  resources  such  as  fish,  game, 
maguey  (Agave  spp.)  and  edible  greens 
including  goosefoot,  pigweed,  wild 
mustards  and  nettle.  Edible  greens  from 
cultivated  fields,  however,  dominate  the 
diet.  In  May,  seedlings  of  plants  with 
edible  greens  and  planted  maize  emerge, 
the  former  providing  important  food 
when  reserves  are  quickly  being 
depleted.  During  July  and  August  the 
late-emerging  seedlings,  as  well  as  the 
tender  growing  shoots  of  older  plants, 
are  collected.  This  provides  an  important 
alternative  food  source,  as  the  period  is 
characterized  by  hailstorms  which  may 
destroy  young  maize  plants  (Bye,  1981). 


Cultivated  crops  - 

Amaranthus  retrof lexus  — 
“PIGWEED” 

Chenopodium  ambrosioides  - 
“GOOSEFOOT” 

C.  berland  ieri  - 

Brassica  c a mpe s t r  i  s  - 
“WILD  MUSTARD” 

Lepidium  virginicum 
“PEPPERGRASS” 

Portulaca  oleracea 
“PURSLANE” 

Urtica  d io i c a  - 
“NETTLE” 


— i - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - r 

Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec 


Table  1.  Harvest  periods  of  cultivated  crops  and  common  edible  greens  of  the 
Tarahumar.  Based  on  information  by  Bye,  1981. 
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Plants  with  edible  greens  utilized  by 
the  Tarahumar  would  be  considered 
weeds  by  most  of  us  accustomed  to 
supermarket  greens.  These  highly- 
nutritious  plants  are  important, 
however,  to  the  subsistence  of  many  In¬ 
dian  groups.  They  are  very  productive 
and  provide  significant  amounts  of 
vitamins.  Preliminary  data  by  Bye  (1981) 
indicate  that  a  daily  serving  of  pigweed 
amounts  to  about  100  grams  per  adult. 
In  cultivated  maize  fields,  100  grams  of 
edible  seedlings  can  be  harvested  in  May 
and  early  June  from  a  plot  of  between 
one  and  four  square  meters  in  area,  and 
regeneration  of  another  100  grams  can 
occur  within  this  season  in  about  one 
week. 

The  Tarahumar  gather  two-to  six- 
week-old  seedlings.  At  this  stage  the 
value  of  potential  extractable  nutrients 
reaches  its  peak. 

Wild  mustard  (Brassica  campestris)  is 
an  important  food  to  the  Tarahumar. 
The  leaves  and  young  shoots  are  highly 
prized  as  fresh  and  dried  greens.  Accor¬ 
ding  to  Bye  (1979)  the  plant  is  harvested 
where  it  volunteers  in  the  summer  but  is 
cultivated  in  the  fall,  the  seeds  sown  in 
animal  corrals  in  September.  Because  of 
the  different  light  conditions  under 
which  they  grow  in  the  corrals,  much 
leafier  wild  mustard  plants  with  swollen 
young  shoots  are  produced.  Also,  wild 
mustard  exhibits  allelopathy,  a 
characteristic  recognized  by  the 
Tarahumar  who  use  the  plant  as  a  weed 
control.  Allelopathic  plants  secrete  toxic 
substances  which  adversely  affect 
neighboring  plants.  Plots  in  which  wild 
mustard  is  cultivated  are  less  populated 
with  other  plants  the  following  growing 
season  because  of  residues  or  excretions, 
presumably  from  the  roots  and 
dessicated  leaves,  which  inhibit  germina¬ 
tion  and  growth  of  other  plant  species. 


The  mustards  often  grow  with 
pigweed,  goosefoot  and  other  plants 
with  edible  greens  where  they  may  all  be 
pulled  at  once  and  used  together,  or 
separately.  Often,  this  mustard,  a  native 
of  Eurasia,  is  preferred  over  native 
American  plants.  Mustards  can  be  con¬ 
sumed  fresh  or  sun-dried  and  stored  for 
use  during  winter  months  when  fresh 
vegetables  are  in  short  supply. 

In  gathering  and  preparing  mustard, 
the  Tarahumar  remove  the  roots  and 
leave  the  whitish  young  shoot  and  leafy 
base.  The  plants  are  then  rinsed  and 
allowed  to  sit  in  the  sun  until  the  leaves 
are  limp.  They  are  cooked  in  a  pot  of 
warm  (not  boiling)  water  over  a  slow  fire 
for  one  hour.  The  now-flaccid  leaves  are 
rinsed  in  cold  water  and  are  ready  to  be 
consumed  directly,  mixed  with  other 
foods  or  rolled  in  tortillas.  Immature 
plants  (i.e.,  those  without  flowering 
stalks)  are  preferred.  However,  soon  after 
the  plants  are  established  they  send  up 
flowering  stalks.  These  are  collected  and 
used  only  if  the  flowers  have  not  yet 
opened,  as  the  leaves  become  bitter 
tasting,  and  the  stalks  are  too  stringy. 

When  mustard  plants  are  available, 
the  Tarahumar  consume  from  100  to  150 
grams  per  adult.  Like  other  plants  with 
edible  greens,  such  as  pigweed,  mustard 
greens  are  nutritious,  supplying  high 
levels  of  vitamin  A  and  C,  calcium, 
phosphorous,  thiamine,  niacine  and 
riboflavin. 

Because  of  the  mustard’s  dietary  im¬ 
portance,  the  Tarahumar  have  begun  to 
cultivate  the  plant  in  place  of 
domesticated  squash  (Bye,  1979). 
Various  factors  contributing  to  this  prac¬ 
tice  are:  1)  scarcity  of  fertile  land,  2) 
greater  amount  of  edible  vegetable  that 
can  be  harvested  in  a  much  shorter  time, 
and  3)  the  mustard’s  ability  to  with¬ 
stand  early  light  frosts  which  often  kill 
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squash  (Bye,  1979). 

Plants  with  edible  greens  may  become 
more  important  in  the  future,  since  they 
are  more  nutritious  and  less  expensive  to 
harvest  than  cultivated  vegetables  (Bye, 
1981).  Interestingly,  some  Tarahumar  no 
longer  eat  certain  of  these  plants  because 
prevailing  Mexican  culture  discourages 
the  practice.  Despite  this,  some  edible 
weeds  are  still  available  in  Mexican  open- 
air  markets  and  supermarkets  (Bye, 
1981). 
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BAJA  EXPEDITION 


Ginny  Coltman 
Human  Resources  Director 
Desert  Botanical  Garden 


The  Garden’s  first  natural  history  ex¬ 
pedition  for  members  was  a  memorable 
educational  experience. 

Thirty- two  participants  joined  our 
leaders,  Dr.  Charles  Huckins,  Garden 
Director,  George  Hale  and  Garv  Hoefler 
for  this  eight- day  exploration  of  the 
lagoons  and  coastal  islands  of  Baja 
California.  The  vessel  Qualifier  105  was 
our  home,  with  visits  to  the  islands  by 
skiff  and  on  foot.  Our  stops  included 
Cedros  Island,  San  Ignacio  Lagoon,  San 
Benitos  and  San  Martin  Islands. 

Much  of  our  time  was  spent  identify¬ 
ing  and  photographing  the  unusual 
plants  of  this  area  (over  76  species),  bird¬ 
watching  (at  least  73  species),  collecting 
shells,  observing  marine  mammals  (six 


species)  and  sharing  the  experience  with 
our  companions. 

Those  arriving  early  in  San  Diego  took 
a  special  tour  of  the  San  Diego  Zoo.  The 
tour  began  in  an  unusual  way  —  gather¬ 
ing  around  Chief  Horticulturist  Ernie 
Chew,  we  learned  about  the  specialized 
collections  of  orchids,  bromeliads  and 
coral  trees  making  up  the  lush  landscape 
surrounding  us.  Rather  than  concen¬ 
trating  on  the  animals  in  the  collection, 
we  saw  how  plants  were  used  to  recreate 
the  animals’  native  habitats.  Many 
displays  had  been  redesigned  using  ap¬ 
propriate  plants,  thus  enhancing  the 
aesthetics  —  as  well  as  the  animals’ 
reproductive  potential.  The  behind-the- 
scenes  tour  was  highlighted  by  a  glimpse 
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of  the  food  preparation  area.  Only  the 
highest-quality  foods  are  used.  Neatly- 
wrapped  packages  of  food  are  labeled 
with  each  animal’s  name  —  we 
wondered  what  the  polar  bear  package 
contained! 

After  an  evening  orientation  session, 
our  adventure  was  underway.  Western, 
Heermann’s  and  ring-billed  gulls  reeled 
overhead,  and  California  sea  lions  loung¬ 
ed  on  buoys  as  we  left  San  Diego  Harbor 
for  Cedros  Island. 


A  rocky  pathway  led  past  an  old  cop¬ 
per  mine  to  the  fog-drip  forest  hugging 
the  peaks,  where  the  recently-discovered 
Dudley  a  pachyphytum  was  finally  located 
on  the  steep  hillside  by  a  small  number 
of  our  more  adventurous  cohorts.  It  was 
well  worth  the  hike  to  see  this  beautiful 
succulent,  which  occurs  nowhere  else  in 
the  world  but  on  this  remote  section  of 
Cedros  Island. 

Traveling  to  the  lagoon  of  San  Ignacio 
brought  us  in  contact  with  the  California 


On  Cedros  Island ’  Henry  C.  Triesler,  Jr.,  Garden  Chairman,  investigates  a 
Pachycormus  discolor  and  an  Agave  sebastiana,  two  of  many  plants  viewed  during 
the  Garden ’s  March  expedition  to  Baja  California. 


The  peaks  of  this  rugged  island  were 
enshrouded  with  fog,  and  osprey  nests 
were  visible  on  rock  pinnacles  along  the 
coastline.  Oystercatchers  (American  and 
black)  ran  through  tidal  pools  as  our 
skiffs  landed.  The  lower  desert  scrub 
consisted  of  hillsides  of  flowering  Agave 
sebastiana,  Cochemia  pondii  with  its 
bright  red  flowers,  Mammillaria, 
Echinocereus,  Dudleya  and  the  Cedros 
Island  sage. 


gray  whale.  These  whales  feed  during  the 
summer  in  the  Bering  Sea,  then  begin 
their  10,000-11,000  km.  trek  in 
December  or  January  to  breed  and  calve 
in  warmer  water  off  the  Baja  peninsula. 

The  males  had  left  the  lagoons,  but 
the  cows  could  be  seen  paired  with  their 
calves  —  the  sleekness  of  their  backs 
broken  by  the  barnacles  which  encrusted 
them. 

Skiff  rides  into  the  lagoon  made  our 
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whale-watching  a  very  personal  ex¬ 
perience.  With  the  motor  at  a  quiet 
hum,  we  were  approached  by  these 
curious  mammals  and  awed  by  the  beau¬ 
ty  and  gracefulness  of  their  30-ton 
bodies.  It  was  a  moving  experience  to 
view  them  so  closely  and  even  touch  their 
bodies  as  they  swam  under  and  around 
our  tiny  skiffs. 

A  hike  along  the  beach  of  the  lagoon 
brought  us  to  the  northernmost  exten¬ 
sion  of  the  mangrove  swamp  communi¬ 
ty.  Here  we  found  both  white  and  red 
mangroves  along  the  coastline,  the 
young  seedlings  and  prop  roots  of  the 
red  mangrove  nestled  into  the  sand. 
Sanderlings,  curlews,  sandpipers  and 
herons  could  be  seen  at  the  water’s  edge. 
We  watched  an  osprey  stop  in  mid-flight 
to  pull  a  fish  from  the  water  as  we  hiked 
to  see  the  small  population  of  cardon, 
yucca  and  galloping  cactus  which  rose 
above  the  desert  scrub. 

Early  morning  and  late  afternoon  skiff 
rides  through  the  narrow  channels  of  the 
mangrove  swamp  gave  us  a  good  oppor¬ 
tunity  to  watch  birds,  see  the  bat  rays 
kicking  up  sand  below  our  boat  and  relax 
on  the  gentle  waters. 

We  approached  a  small  fishing  village 
with  burros  roaming  wild,  a  “scare-gull” 
hanging  above  a  house  and  dogs 
welcoming  us  to  the  San  Benitos  Islands. 
These  islands  have  been  a  popular 
breeding  ground  for  elephant  seals  from 
time  immemorial.  Their  sluggish  brown 
bodies  could  be  seen  in  the  protected 
coves,  occasionally  spraying  sand  on  their 
backs  with  a  flipper.  The  path  we  took 
was  studded  with  holes  about  the  size  of 
a  fist.  We  learned  that  Cassin’s  auklets 
use  these  as  their  burrows  and  took  care 
not  to  collapse  their  homes.  A  trek  to  the 
old  lighthouse  at  the  top  of  the  western 
island  gave  us  a  beautiful  view  of  the 
hillsides  of  cliff  spurge,  saltbush, 


Dudleya  and  Agave. 

The  vegetation  on  San  Martin  was 
more  lush  and  varied  than  the  other 
islands  due  to  its  volcanic  origin.  The 
nutrients  of  the  volcanic  ash  help  sup¬ 
port  chollas,  ice  plants,  dudleyas,  annual 
wildflowers  and  salt  grass.  We  observed 
about  160  harbor  seals  in  a  protected  in¬ 
let.  Ungainly  on  land  because  their  hind 
flippers  do  not  turn  forward  as  do  sea 
lions’,  these  animals  were  very  graceful 
in  the  water.  Their  heads  looked  like 
periscopes  projecting  from  the  water  as 
they  investigated  our  group  and  then 
sank  out  of  sight. 

Our  expedition  was  coming  to  an  end 
as  we  cleared  customs  in  Ensenada  and 
prepared  for  our  return  to  San  Diego 
Harbor  and  our  respective  homes. 

The  trip  was  a  wonderful  experience, 
increasing  our  awareness  and  concern  for 
this  fascinating  part  of  the  world. 


PINNACLE  PEAK 
PLANT  SALVAGE 

Victor  Gass 

Curator  of  Living  Collections 
Desert  Botanical  Garden 

More  than  250  plants  from  a  develop¬ 
ment  site  at  Pinnacle  Peak,  north  of 
Scottsdale,  recently  were  salvaged  by  the 
Garden’s  horticulture  staff. 

Horticulturists  Elaine  Averitt,  Steve 
Priebe,  Marybeth  Nathe  and  Patrick 
Quirk  were  assisted  by  Linda  Nichols, 
student  intern,  Marcelle  Horton, 
Phoenix  Urban  League  youth  trainee  and 
Jeff  Averitt,  volunteer,  in  the  two-day 
project. 
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Permission  to  remove  the  plants  prior 
to  land  clearing  was  granted  to  the 
Garden  by  Richard  Bailey  of  Highlands 
Development  Company.  The  developers 
are  attempting  to  retain  the  natural 
vegetation  in  areas  not  directly  needed 
for  roads,  homesites  and  golf  courses.  It 
was  from  these  development  areas  that 
plants  were  obtained.  Although  many 
plants  were  salvaged,  it  was  impossible  to 
save  them  all. 


Garden  horticulturists  Steve  Prtebe 
(left),  Elaine  Averitt  and  Patrick  Quirk 
remove  a  young  saguaro  cactus  during 
the  Pinnacle  Peak  plant  salvage. 

The  following  plants  were  obtained 
during  the  salvage:  Yucca  baccata  (17), 
Fouquieria  splendens  (9),  Ferocactus 
acanthodes  (20),  Carnegiea  gigantea 
(37),  Echinocereus  engelmannii  (42), 
M ammillaria  microcarpa  (87),  Mam- 
millaria  microcarpa  var.  auricarpa  (25), 
Opuntia  leptocaulis  (2),  Opuntia 
bigelovii  (2),  Opuntia  phaeacantha  (2), 
Opuntia  acanthocarpa  (9),  Ambrosia 
deltoidea  (4),  Trixis  californica  (2), 
Beloperone  californica  (1)  and 
Eriogonum  fasciculatum  (1). 


A  total  of  260  plants  were  accessioned 
into  the  Garden’s  permanent  collection. 
Many  were  planted  at  the  front  entrance 
and  others  have  found  new  homes  on  the 
Arizona  Native  Plant  Trail  and  in  other 
displays  in  the  central  portion  of  the 
Garden. 

The  shrubs  —  Ambrosia,  Beloperone, 
Eriogonum  and  Trixis  —  were 
transplanted  into  one-gallon  cans  and 
will  be  planted  in  the  Garden  at  a  later 
date. 

The  deep  granitic  soil  from  which  the 
specimens  were  removed  enabled  the 
staff  to  obtain  plants  with  good  root 
balls.  In  addition,  the  water  the  plants 
received  from  recent  rains  has  helped 
them  survive  the  transplant.  They  seem 
to  be  doing  very  well  reestablishing 
themselves. 

One  of  the  more  interesting  plants  ob¬ 
tained  was  Mammillaria  microcarpa  var. 
auricarpa.  This  unusual,  yellow-fruited 
and  spined  fishhook  pincushion  is 
reported  to  be  found  only  in  the  Pin¬ 
nacle  Peak  area.  It  was  first  described  Iry 
W.T.  Marshall,  the  Garden’s  third  direc¬ 
tor.  The  staff  was  very  fortunate  to  ob¬ 
tain  some  of  these  plants  and  to  observe 
them  in  a  natural  setting. 

Replanting  the  salvage  plants  took 
almost  five  days.  All  plants,  from  the 
smallest  Mammillaria  (a  seedling)  to  the 
largest  Carnegiea  gigantea  (two  meters 
tall),  were  examined  carefully  so  they 
would  all  have  the  best  chance  for 
reestablishment  and  add  the  most  im¬ 
pact  to  the  visual  displays.  The  most 
noticeable  are  the  barrel  cacti,  saguaros, 
yuccas  and  ocotillos  planted  at  the  front 
entrance.  All  the  plants  have  added  to 
the  Garden’s  overall  attractiveness. 

The  development  site  also  was  salvag¬ 
ed  by  Kent  Newland  from  Boyce 
Thompson  Southwestern  Arboretum 
and  his  crew. 
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The  staff  plans  to  participate  in  future 
plant  rescue  operations  as  opportunities 
occur,  in  order  to  obtain  valuable  addi¬ 
tions  to  the  Garden’s  collection  as  well  as 
preserve  plants  which  otherwise  would 
be  destroyed. 


IN  BRIEF 

New  Hours 

A  change  in  operating  hours  for  the 
Garden  recently  was  approved  by  the 
Board  of  Trustees. 

Beginning  May  1  the  Garden  will  be 
open  every  day  of  the  year  from  8  a.m.  to 
sunset,  and  during  July  and  August  from 
7  a.m.  to  sunset.  The  Garden  formerly 
was  open  from  9  a.m.  to  sunset  from 
November  to  April,  and  7  a.m.  to  sunset 
from  May  to  October. 

The  earlier  opening  is  expected  to  at¬ 
tract  more  visitors  to  the  Garden, 
especially  as  temperatures  increase. 


Saguaros  and  an  ocotillo  await  replanting 
in  the  Garden ’s  garage. 


New  Staff 

Three  new  staff  members  have  joined 
the  Desert  Botanical  Garden. 

Joan  Close  has  been  named  assistant 
gift  shop  manager.  Joan  was  an  interior 
designer  for  20  years  in  Akron,  Ohio  and 
worked  at  Bruener’s  Home  Furnishings 
prior  to  coming  to  the  Garden. 

Allen  Haggard  is  new  Maintenance 
Supervisor.  Allen  was  a  construction 
analyst  for  the  Federal  Housing  Ad¬ 
ministration  for  16  years.  He  was  self- 
employed  as  a  contractor  before  coming 
to  the  Garden. 

Mike  Moats  is  the  Garden’s  custodian. 
Mike  has  been  employed  by  the  Garden 
since  July  as  a  computer  operator.  His 
mother,  Jan,  is  the  Garden’s  Business 
Manager. 
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Environmental 
Excellence  Awards 

Valley  Forward  Association  is  seeking 
nominations  for  awards  of  Environmen¬ 
tal  Excellence. 

Any  Valley  business,  home,  industry, 
community  organization  or  individual 
may  be  nominated.  Awards  classifica¬ 
tions  are:  water  conservation  or  reuse; 
energy  conservation;  flood  control  and 
prevention;  land  reclamation;  adaptive 
reuse  of  structures;  community  service 
projects,  and  site  enrichment. 

Additional  information  and  nomina¬ 
tion  forms  can  be  obtained  by  calling 
Valley  Forward  at  264-4008. 


Recent  foreign  visitors  to  the  Garden  in¬ 
cluded  Wang  Chia-Hsi,  associate 
research  professor  of  the  Jiangsu  Institute 
of  Botany  in  Nanjing,  China,  and  a 
group  of  students  from  several  African 
nations. 
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BOTANICAL 

GARDEN 


PO  BOX  5415 
PHOGNIX.  AZ  85010 


GARDEN  EVENTS 


JUNE 

3  Cactaceae  —  A  living  exhibit  in  the  Douglas  Display  Case  in  the  Cactus  Lath  House 
focuses  on  cacti  and  their  unique  characteristics.  Daily,  8  a.m.-5  p.m. 

5  Leaves  —  A  mini-display  in  Webster  Auditorium  illustrating  various  leaf  forms,  ar¬ 
rangements  and  functions.  Daily,  8  a.m.-5  p.m. 

5  Seed  Dispersal:  The  Future  Life  of  Plants  —  An  exhibit  in  Webster  Auditorium  illustrating 
the  means  by  which  seed-producing  plants  disseminate  their  seeds.  Daily,  8  a.m.-5  p.m. 

16  Desert  Friends  —  This  one-day  workshop  will  acquaint  children  ages  6-9  with  animals 

and  plants  of  the  Sonoran  Desert  through  games,  crafts  and  other  activities.  Participants 
must  register  by  June  1  1 .  Wednesday,  9  a.m.-l  p.m. 

20  Father's  Day  at  the  Garden  —  Take  your  dad  for  a  hike  through  the  Garden,  and  he  will 
receive  a  free  plant.  Sunday,  8  a.m.-5  p.m. 

21  Solar  Day  —  A  one-day  workshop  for  children  ages  9-12  focuses  on  the  sun  and  how  it 
affects  us.  Included  will  be  games,  crafts,  contests  and  experiments  designed  to  show 
how  the  sun  gives  life  to  the  earth  and  how  to  use  the  sun's  energy.  Participants  must 
register  by  June  17.  Monday,  9  a.m.-3  p.m. 

26  Rim  Meadows  —  A  field  trip  northeast  of  Payson  to  view  higher  elevation  flora.  Satur¬ 
day,  8  a.m. 


The  Garden  is  open  every  day  of  the  year  8  a.m.  to  sunset. 
(7  a.m.  to  sunset  July  and  August) 
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Haworthia  radula,  a  starfish-like  plant  which  turns  bronze -purple  in  good  light. 
From  “ The  First  Fifty  Haworthias,  by  John  W.  Filbeam.  The  Succulent  Plant 
Trust;  Great  Britain ;  1970. 


HAWORTHIAS 

Vera  Garnet 


Haworthias  are  a  large  group  of  suc¬ 
culent  plants,  mostly  appearing  as  roset¬ 
tes  growing  close  to  the  ground,  with 
tightly-packed  leaves  in  spirals  in  a 
myriad  of  shapes,  colors  and  textures. 

Others  have  elongate  stems  with 
overlapping,  tiered  leaves  which  com¬ 
pletely  hide  the  stem. 

Haworthias  are  members  of  the  lily 
family  and  are  native  to  desert  regions  of 
South  Africa. 


They  are  xerophytic  plants  with  water¬ 
storing  tissues  in  their  fleshy  leaves. 
Some  live  in  regions  with  as  little  as 
seven  to  ten  centimeters  of  rainfall  a 
year,  all  of  which  may  fall  in  one  month 
with  no  rain  at  all  the  rest  of  the  year. 
They  thrive  in  dry  air  under  the  partial 
shade  of  small  shrubs  and  shrublets, 
protected  from  the  direct  rays  of  the  sun 
and  almost  hidden. 
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While  the  leaves  vary  considerably  — 
some  firm  in  texture,  others  soft  and 
vulnerable  looking,  and  a  few  with  tran¬ 
slucent  windows  —  the  flowers  are 
similar  and  not  very  colorful.  They  ap¬ 
pear  on  flexible  scapes,  ranging  from  a 
few  centimeters  to  nearly  a  meter  long, 
in  terminal  floral  racemes  rarely  shown  in 
illustrations  of  the  plants. 


Haworthia  longiana,  with  leaves  up  to  25 
cm.  long.  From  “The  First  Fifty  Haw  or  - 
thias,  by  John  W.  Filbeam.  The  Suc¬ 
culent  Plant  Trust ;  Great  Britain ;  1970. 

The  flowers  are  tubular  and  less  than 
three  centimeters  long.  They  are  pinkish- 
white  with  pink  or  green  veins  and 
slightly  recurved.  The  six  tepals  of  each 
flower  are  as  much  like  sepals  as  petals, 
the  top  three  being  more  or  less  erect  and 
the  bottom  three  flaring  outward. 

During  long,  dry  seasons,  haworthias 
are  dormant.  Partly  covered  with  sand 
blown  over  them  by  the  constantly  shif¬ 
ting  desert  winds,  they  grow  closer  to  the 
ground  aided  by  a  contractile  root  system 
with  a  fibrous  core  which  shrinks  or  con¬ 
tracts  in  response  to  the  dryness  of  the 
sand.  During  dry  conditions  the  rosette 


is  drawn  closer  to  the  soil. 

Only  the  leaf  tips  of  some  haworthias 
appear  above  the  soil,  exposing  just  a 
small  translucent  surface  —  a  window 
through  which  the  sun’s  rays  filter  down 
to  the  base  of  the  leaf  where  chlorophyll 
is  stored.  With  its  own  chlorophyll, 
water  and  soil  nutrients  in  solution 
making  up  about  95  percent  of  the 
plant’s  volume,  it  can  manufacture  its 
own  food  through  another  year  of 
drought. 

Other  haworthias  become  dessicated. 
Their  leaves  fold  inward  and  they  appear 
lifeless.  This  mechanism  enables  them  to 
protect  the  central  stem  apex,  and  as 
soon  as  conditions  once  again  are 
favorable,  the  leaves  become  green  and 
resume  growth . 

Succulents  attract  much  attention 
because  of  their  distinctive  shapes  and 
habits  —  most  of  which  represent  adap¬ 
tations  to  dry  climates. 

Many  of  our  deserts  are  relatively 
young.  As  arid  regions  developed, 
mesophytes  that  inhabited  the  land 
either  retreated  and  died,  or  gradually 
evolved  the  survival  mechanisms  and 
strategies  present  in  modern  succulents. 

The  genus  is  named  after  Adrian  Har¬ 
dy  Haworth,  a  19th  century  English 
botanist  who  was  greatly  interested  in 
succulent  plants. 

The  cultivation  of  Cape  of  Good  Hope 
succulents,  as  well  as  Australian  and 
other  South  African  plants,  became  very 
popular  in  England  between  1800  and 
1830,  which  also  were  Haworth’s  most 
productive  years. 

A  gardener- botanist  from  the  age  of 
seven,  he  abandoned  formal  law  training 
as  soon  as  he  had  completed  the 
curriculum.  Income  from  the  family 
estate  afforded  him  time  for  his  own  in¬ 
terests  —  botany,  entomology,  or¬ 
nithology  and  gardening  —  all  of  which 
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he  eagerly  embraced  at  the  same  time. 

Haworth  did  not  travel  to  South  Africa 
to  study  succulents  in  their  native  set¬ 
ting.  He  preferred  to  stay  in  England  and 
refused  invitations  from  friends  to  visit 
the  African  continent. 

However,  he  acquired  several  hundred 
species  of  South  African  succulents, 
many  of  them  unknown  to  science, 
which  he  eventually  described  and 
named. 

In  his  small  garden  he  had  more  than 
1,000  pots  of  succulents,  never  more 
than  two  of  any  species,  which  he 


carefully  tended  himself,  making  daily 
observations  of  their  resemblances  and 
differences. 

Many  of  his  ideas  on  the  classification 
of  these  plants  are  considered  valid  even 
today. 

The  Author  —  Vera  Garnet,  a  resident  of 
Cave  Creek,  Arizona,  has  been  an  active 
Garden  member  and  volunteer  for  eight 
years.  She  is  a  regular  contributor  to  the 
Saguaroland  Bulletin  as  well  as  the 
Carefree  Entef prise. 


ARID-ZONA  AWARD  WINNERS 


The  Don  Dowd  residence  in  Scottsdale,  first  place  winner  in  the  Residential  Garden 
category,  homeowner  division,  of  the  1982  Arid-Zona  Landscaping  Contest. 
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Awards  for  the  fifth  annual  Arid-Zona 
Landscaping  Contest  were  presented 
during  a  preview  party  held  April  30  in 
Webster  Auditorium. 

The  contest,  which  is  co-sponsored  by 
the  Garden  and  Salt  River  Project,  at¬ 
tracted  entries  from  Phoenix,  Mesa,  Scot¬ 
tsdale,  Sun  City,  Paradise  Valley,  Glen¬ 
dale  and  Fountain  Hills. 

This  year’s  Arid-Zona  judges  were 
John  Augustine  of  Desert  Tree  Farms 
Nursery,  Dr.  Charles  Sacamano, 
professor  of  plant  sciences  at  the  Univer¬ 
sity  of  Arizona,  and  Ron  Landon,  lan¬ 
dscape  architect  with  Wirth  Associates 
Planning  and  Design  Consultants. 

The  judging  was  coordinated  by  F. 
Morgan  (Morgie)  Rayburn,  a  judge  in 
previous  contests. 

Receiving  first  place  award  in  the 
Residential  Garden  category,  home- 
owner  division,  was  Don  Dowd  for  his 
Scottsdale  residence.  Second  place  was 
awarded  to  Mr.  and  Mrs.  Forrest  Tuttle 
for  their  Scottsdale  residence  and  third 
place  to  Mr.  and  Mrs.  Ralph  A.  Billstone 
for  their  Paradise  Valley  residence. 

First  place  in  the  Residential  Garden 
category,  professional  division,  was  Steve 
Martino  and  Associates  for  the  Geoffrey 
Bruce  residence  in  Scottsdale.  Second 
place  was  awarded  to  Shuler  and 
Associates  and  Coates  Irrigation  Con¬ 
sultants,  Inc.  for  the  Carol  Shuler 
residence  in  Phoenix,  third  place  was 
awarded  to  Bud  Clutter  and  Associates 
for  the  Phil  and  Gloria  DeNero  residence 
in  Glendale,  and  honorable  mention  was 
awarded  to  Rod  Rasmussen  Landscaping 
for  the  Ken  Freeman  residence  in  Scot¬ 
tsdale. 

First  place  in  the  Residential  Total 
Landscape  category,  homeowner 
division,  was  awarded  to  Mr.  and  Mrs. 
Thomas  Doran  for  their  Phoenix  residen¬ 
ce.  Second  place  was  awarded  to  Eullie 
A.  Meyers  for  her  Phoenix  residence. 


First  place  in  the  Residential  Total 
Landscape  category,  professional 
division,  was  awarded  to  Steve  Martino 
and  Associates  for  the  Dr.  Ranjit  Bisla 
residence  in  Phoenix.  Second  place  was 
awarded  to  Bud  Clutter  and  Associates 
for  the  Jeff  and  Jodell  Murray  residence 
in  Phoenix,  and  third  place  was  awarded 
to  Craig  Lundquist  of  Pinnacle  Paradise 
Inc.  for  the  Toshio  Hara  residence  in 
Scottsdale. 

First  place  in  the  Commercial  Total 
Landscape  category,  professional 
division,  was  awarded  to  Shuler  and 
Associates  and  Coates  Irrigation  Con¬ 
sultants,  Inc.  for  their  landscaping  of 
Southwest  Forest  Industries  corporate 
headquarters  in  Phoenix. 

First  place  and  two  honorable  men¬ 
tions  in  the  Public  Works  category, 
professional  division,  were  awarded  to 
the  City  of  Scottsdale  for  median  strip 
landscaping. 

Honorable  mentions  were  awarded  in 
the  Community  New  Tract  Develop¬ 
ment  category,  professional  division,  to 
Robert  Freyermuth  and  Jim  Jackson  for 
their  landscaping  of  the  entryways  to  La 
Vida  at  Pinnacle  Peak  Village,  and  in  the 
Industrial  category,  professional 
division,  to  Shuler  and  Associates  and 
Coates  Irrigation  Consultants,  Inc.  for 
their  landscaping  of  Markhon  Industries 
in  Phoenix. 

The  contest  is  designed  to  encourage 
the  use  of  drought-resistant  plants  in 
well-designed  settings  in  which  little  or 
no  supplementary  watering  is  required. 

Specific  factors  considered  by  the 
judges  included  compatible  massing  or 
clustering  of  plants,  grouping  plants 
based  on  water  requirements,  water  har¬ 
vesting,  use  of  naturally-colored  and  oc¬ 
curring  material,  effective  response  to 
climate  and  compatible  use  of  ar¬ 
chitectural  materials. 


66 


SAGUAROLAND  BULLETIN 


Above:  Shuler  and 
Associates  and 
Coates  Irrigation 
Consultants,  Inc. 
won  first  place  in  the 
Commercial  Total 
Landscape  category, 
professional  division, 
for  their  landscaping 
of  the  corporate 
headquarters  of 
Southwest  Forest 
Industries  in 
Phoenix. 
Right:  Steve  Martino 
and  Associates  won 
first  place  in  the 
Total  Landscape 
category,  professional 
division,  for  their 
landscaping  of  the 
Dr.  Ranfit  Bisla 
residence  in  Phoenix. 
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Above:  The  Thomas 
Doran  residence  in 
Phoenix,  first  place 
winner  in  the 
Residential  Total 
Landscape  category, 
homeowner  division. 
Righ  t:  Steve  Martino 
and  Associates  won 
first  place  in  the 
Residential  Garden 
category,  professional 
division,  for  their 
landscaping  of  the 
Geoffrey  Bruce 
residence  in  Scott¬ 
sdale. 


Arid-Zona  photo¬ 
graphs  courtesy 
Salt  River  Project. 
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Guests  at  the  Volunteer  Luncheon,  held  at  the  Garden  in  April,  prepare  for  lunch. 


VOLUNTEER  LUNCHEON 


More  than  100  Garden  staff,  trustees 
and  volunteers  attended  the  annual 
Volunteer  Luncheon  held  April  14  in 
Webster  Auditorium. 

Welcoming  remarks  by  Ginny  Colt- 
man,  Human  Resources  Director,  were 
followed  by  a  picnic  luncheon  catered  by 
Duck  and  Decanter. 

A  slide  show  of  volunteer  activities 
throughout  the  year  was  presented,  and 
Dr.  Charles  Huckins,  Garden  Director, 
addressed  the  group  on  the  importance 
of  volunteer  efforts. 

Volunteers  receiving  silver  pins  for 
500-plus  hours  of  Garden  service  were: 
Gladys  Frampton,  Bill  Johnson,  Debbie 
Kiefer,  Mary  Bess  Mulhollan  and  Nancy 
Swanson. 


Pins  also  were  awarded  to  the 
following  volunteers  who  have  con¬ 
tributed  more  than  1,000  hours  to  the 
Garden:  Khrybel  Amberg,  Ollie  Belle 
Case,  Louise  Edwards,  Nancy  Rheinlan- 
der,  Bill  Rosenbaum,  Marge  Rosenbaum 
and  Vera  Starbuck. 

In  addition,  certificates  of  ap¬ 
preciation  were  presented  to  the  remain¬ 
der  of  the  Garden’s  170-member  volun¬ 
teer  force. 

Graduates  of  the  Garden’s  first  spring 
docent  class  also  received  certificates  at 
the  luncheon.  The  new  docents  are: 
Ellen  Biitner,  Christine  Bittker,  Rebecca 
Bontrager,  Jane  Davis,  Pinney  Deupree, 
Barry  Ebel,  Ethel  Farr,  Vivienne  Gerson, 
Jan  Griffin,  Betty  Hurlburt,  Aida  Kar- 
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Vivienne  Gerson,  a  graduate  of  the 
spring  docent  class,  pauses  before  the 
slide  presentation. 


ner,  Ed  Karner,  George  Klasek,  Mary 
Klasek,  Aileen  Leckie,  Bonnie  McCully, 
Carla  Mellen,  Carolyn  Miller,  Diana 
Monell,  Linda  Nicely,  Maggie  Nowlin, 
Sabrina  Paterson,  Roberta  Pederson, 
Leone  Phillips,  Dennis  Pope,  Dave  Sun- 
dstrom  and  Lynn  Vogel. 

The  luncheon  concluded  with  remarks 
by  Henry  C.  Triesler,  Jr.,  Garden  Chair¬ 
man,  and  Dr.  Duncan  T.  Patten, 
President. 


Sunrise  Tours 

Enjoy  summer’s  cool  mornings  by 
taking  advantage  of  the  Garden’s 
Sunrise  Tours  beginning  in  July. 

The  tours  will  be  offered  Monday 
through  Thursday  mornings  at  7:15 
a.m.  during  July  and  August.  Each  tour 
will  emphasize  a  different  aspect  of  the 
desert,  such  as  cacti  in  bloom,  native 
Arizona  flora,  Garden  birds,  desert  trees 
and  shrubs,  poisonous  and  edible  plants, 
agaves  and  yuccas,  economically-useful 
plants,  landscape  plants,  native  Mexican 
flora  and  Garden  displays.  Tours 
scheduled  July  12,  August  2  and  August 
19  will  be  designed  especially  for 
children. 

This  is  the  first  summer  the  Garden 
has  offered  daily  Sunrise  Tours. 
Previously  the  tours  were  available  one 
day  a  week. 

Guides  will  be  available  for  each  of  the 
tours,  and  no  reservations  are  necessary. 
The  tours  are  free  with  Garden  ad¬ 
mission. 

Look  for  details  in  the  summer  calen¬ 
dar,  which  accompanies  this  Bulletin. 

The  Garden  Grows! 

More  than  200  new  members  have 
joined  the  Garden  since  February. 

Garden  membership  currently  totals 

1 ,666. 

One  hundred  seventy-four  mem¬ 
berships  resulted  from  the  Garden- 
sponsored  tour  of  John  Rhuart’s  Las 
Palmas  Altas  garden  in  March,  and  many 
of  the  remaining  new  members  joined 
the  Garden  during  the  Cactus  Show  and 
Spring  Plant  Sale. 

The  Garden  extends  a  hearty  welcome 
to  all  new  members,  and  we  encourage 
them  to  visit  it  often! 
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Children’s  Workshops 

If  your  children  already  are  ex¬ 
periencing  summer  doldrums,  encourage 
them  to  attend  two  Garden  workshops  to 
be  offered  in  July  and  August. 

“Have  Fun  with  the  Sun  Day",  for 
children  ages  9-12,  will  be  held  Monday, 
July  12,  from  9  a.m.  to  3  p.m.  and  again 
Wednesday,  August  4,  at  the  same  time. 

The  workshop  will  focus  on  the  sun 
and  how  it  affects  us  and  will  include 
games,  crafts,  contests  and  experiments. 
Lunch,  which  is  included  in  the 
registration  fee,  will  be  prepared  using 
solar  cooking.  Participants  must  register 
by  July  7  for  the  first  session  and  July  28 
for  the  second.  The  fee  is  $8  for  members 
and  $10  for  non-members. 

“Desert  Friends”,  for  children  ages  6- 
9,  will  feature  a  discussion  of  animals 
and  plants  of  the  Sonoran  Desen  with 
games,  crafts  and  other  activities. 

The  workshop  will  be  held  Wed¬ 
nesday,  July  14,  from  9  a.m.  to  1  p.m. 
and  again  Monday,  August  2,  at  the 
same  time.  Participants  must  register  by 
July  12  for  the  first  session  and  by  July  14 
for  the  second.  The  fee  is  $4  for  members 
and  $5  for  non-members. 


Wildflower  Network 

More  than  5,000  calls  were  placed 
during  this  year’s  Wildflower  Network. 

A  taped  summary  of  wildflower  ac¬ 
tivity  throughout  the  state  was  revised 
each  week  from  March  3  to  April  19  to 
provide  the  latest  information. 

Twenty-four  representatives  from 
various  states  and  federal  agencies  repor¬ 
ted  each  week  to  Mary  Fulton,  Education 
Director,  on  plants  in  bloom  in  their 
area. 


Information  about  the  Wildflower 
Network  was  disseminated  by  the  local 
media.  Each  week’s  report  was  printed  in 
full  in  The  Arizona  Republic’s  Sun 
Living  Section.  The  network  also  was 
mentioned  in  the  March  issue  of  Arizona 
Highways  magazine. 

Native  American  Workshop 

Making  mesquite  bark  paint,  yucca 
soap  and  Hopi  gourd  rattles  were  just  a 
few  of  the  activities  featured  during  the 
Native  American  Workshop  held  in  May 
at  the  Garden. 

The  two- day  workshop,  which  was  at¬ 
tended  by  more  than  40  children,  was 
coordinated  by  Ruth  Greenhouse,  Gar¬ 
den  Research  Associate.  Instructors  were 
Dr.  A.E.  Dittert,  an  archaeologist /an¬ 
thropologist  from  Arizona  State  Univer¬ 
sity,  Robert  Gasser,  an  archaeobotanist 
from  the  Museum  of  Northern  Arizona 
in  Flagstaff,  Barbara  Gronemann,  Liz 
Bowerman,  Don  Humetewa  (a  represen¬ 
tative  of  the  Pima  tribe),  and  Matt. 
Thomas. 

Mary  Fulton,  Garden  Education 
Director,  and  Sandra  Kaus,  Education 
Assistant,  also  served  as  instructors. 

Other  activities  included  removing 
fiber  from  yucca  leaves  to  make  cordage, 
dyeing  the  cordage  in  barberry  root  dye, 
tasting  cattail  roots  and  lycium  berries, 
making  yucca  leaf  paint  brushes,  plaiting 
cattail  leaf  mats  and  painting  a  tile  with 
mesquite  paint. 

The  children  also  toured  the  Garden 
to  see  the  living  plants  used  in  their  ac¬ 
tivities  and  the  Indian  Terrace  Garden, 
and  roasted  Agave  hearts  in  a  stone-lined 
pit. 

The  workshop  was  funded  by  the 
National  Endowment  for  the 
Humanities. 
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GARDEN  EVENTS 


JUNE 

26  Rim  Meadows  —  A  field  trip  northeast  of  Payson  to  view  higher  elevation  flora.  Saturday,  8 
a.m. 

JULY 

4  Independence  Day  at  the  Garden  —  The  first  50  children  visiting  the  Garden  on  this  day  will 
receive  a  free  firecracker  plant.  Sunday,  7  a.m. -5  p.m. 

8  Inflorescence  Types  —  A  mini-display  in  Webster  Auditorium  illustrating  the  varied 
arrangements  of  flowers  on  stems.  Daily,  7  a.m.-5  p.m.,  through  September  5. 

10  Propagation  —  An  exhibit  presenting  the  techniques  and  tools  of  propagating  desert  plants 
from  seeds,  cuttings  and  grafting.  On  display  in  the  Cactus  Lath  House.  Daily,  7  a.m. -5  p.m. 
through  August  22. 

12  Have  Fun  with  the  Sun  Day  —  A  workshop  for  children  ages  9-12  focusing  on  the  sun  and 
how  it  affects  us.  Participants  must  register  by  July  7.  Monday,  9  a.m. -3  p.m. 

14  Desert  Friends  —  An  introductory  workshop  for  children  ages  6-9  to  animals  and  plants  of  the 
Sonoran  Desert.  Participants  must  register  by  July  12.  Wednesday,  9  a.m.-l  p.m. 

24  San  Francisco  Mountains  —  Hike  up  these  mountains  north  of  Flagstaff  to  view  bristlecone 
pine  trees,  summer  wildflowers  and  other  high  elevation  flora.  Saturday,  6  a.m. 


The  Garden  is  open  every  day  of  the  year  8  a.m.  to  sunset. 
(7  a.m.  to  sunset  July  and  August) 
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White  and  black  ash  resulting  from  fire  in  an  upper  Sonoran  Desert  community . 
The  ash  will  return  nutrients  to  the  soil  to  enhance  annual  plant  productivity . 
Photo  courtesy  Duncan  Patten. 


DESERT  FIRES 


Duncan  T.  Patten 
Professor  of  Botany 
Arizona  State  University 


It’s  a  good  winter  for  the  Sonoran 
Desert  to  flourish  and  blossom.  A  few 
heavy  rains  fell  in  November  and  early 
December,  giving  hope  that  the  desert 
might  green  up  and  stay  that  way 
through  the  winter  into  spring. 

Small  green  sprouts  appear  —  the 
narrow-leaved  grasses,  the  small,  round 
cotyledons  of  the  showy  herbs.  The 
desert  has  a  tint  of  green,  even  from  a 
distance.  By  January  one  would  know 
whether  to  expect  dense  greenery  or  an 


early  die-off  of  the  small  herbs  carpeting 
the  desert  floor. 

Rains  continuing  on  and  off  from  an 
early  start  in  November  often  produce  a 
desert  show.  Late  and  heavy  rains  will 
green  up  the  desert,  but  the  showy 
annuals  will  not  be  well  developed.  Long 
pauses  between  rains  or  a  lack  of 
significant  winter  rain  usually  produce  a 
meager  or  inconsequential  herbaceous 
ground  cover. 

These  good  years,  especially  the  showy 
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years  such  as  the  winter  of  1972-1973,  or 
on  a  limited  scale  this  last  winter,  are  the 
years  that  concern  managers  of  desert 
range  and  park  lands. 

The  concern  is  not  what  to  do  with  the 
water  but  rather  what  does  the  water  do 
to  the  range.  These  are  the  years  when 
the  desert  is  particularly  susceptible  to 
burn.  All  that  is  needed  is  a  careless 
cigarette  along  the  highway,  an 
abandoned  campfire  or  a  lightning 
storm . 

By  June  the  annuals  that  once 
glorified  the  desert  are  no  more  than  dry 
fuel.  Desert  shrubs  are  also  under  water 
stress  and  many  begin  the  natural  process 
of  self  pruning  such  as  defoliation  or 
limb  excision,  adding  to  the  litter. 

A  cigarette  is  thrown  out  the  window 
as  a  family  heads  to  the  high  country.  A 
small  puff  of  wind  and  the  cigarette  is 
blown  into  the  dense,  dry  roadside  litter. 
The  result  is  a  desert  fire  —  a  common 
phenomenon  in  summers  following  wet 
winters. 

If  these  fires  are  so  common,  the 
summer  of  1982  should  have  many  more 
than  normal.  Should  we  be  concerned? 
Should  the  range  manager,  whether 
Forest  Service,  Bureau  of  Land 
Management,  state  or  private  owner, 
quickly  gather  forces  and  fight  the  fire  at 
the  closest  point?  Or  should  the  fire  be 
allowed  to  burn  and  then  controlled  in 
an  economically-feasible  fashion? 

What  happens  in  the  desert  when  it 
burns?  Are  the  consequences  all 
detrimental?  Might  the  desert  range 
manager  be  able  to  realize  some  benefits 
if  the  fire  control  is  delayed?  Let’s  look  at 
these  questions. 

When  a  wild  fire  sweeps  through  the 
desert,  it  generally  moves  rapidly.  Often 
a  breeze  helped  start  it,  and  the  heat 
generated  also  creates  air  movement.  A 
rapidly-moving  fire  does  not  burn  deep 


into  the  ground.  Temperatures  an  inch 
or  two  into  the  soil  may  be  raised  a  few 
degrees  but  not  significantly  enough  to 
cause  biotic  changes.  In  contrast  the 
temperatures  near  the  soil  surface  may 
reach  300-400  degrees  C.,  while  a  foot 
above  the  ground  temperatures,  where 
there  is  extensive  dry  fuel,  they  may 
reach  over  600  degrees  C.  These  tem¬ 
peratures  are  lethal  to  biological  systems 
and  usually  continue  to  trigger  spon¬ 
taneous  combustion  ahead  of  the  ad¬ 
vancing  flames. 

The  high  heat  above  the  ground  not 
only  burns  the  litter  but  also  scorches  the 
stems  of  trees  such  as  palo-verde,  and 
burns  the  spines  on  the  leeward  side  of 
saguaros.  Other  cacti,  although 
succulent,  are  roasted  because  of  the 
burning  spines. 

As  the  fire  moves  on,  the  landscape 
looks  decimated.  Piles  of  white  ash 
replace  bur-sage  bushes.  Green  stems  of 
palo-verde  are  reddish,  and  they  will  die 
gradually.  Other  shrubs  and  trees  are 
charred.  The  animals  all  appear  to  have 
disappeared  from  the  site.  Is  this  “total” 
desolation  something  we  should  avoid 
completely?  What  does  the  desert  look 
like  a  year  later,  or  five  years  or  20  years 
later?  Is  it  still  a  scene  of  desolation? 

Let’s  start  at  a  point  30  years  after  the 
fire.  We  know  the  fire  occurred,  but 
finding  the  location  will  be  difficult.  The 
shrubs  have  recovered,  some  through 
sprouts  and  some  by  seeds.  The  cacti 
have  encroached  on  the  site  through  seed 
or  vegetative  reproduction.  The  plants 
may  not  be  fully  mature,  but  this  desert 
is  now  difficult  to  distinguish  from 
desert  that  hasn’t  burned  for  hundreds 
of  years.  Some  plants  may  be 
conspicuous  by  their  absence,  such  as 
long-lived  saguaros,  but  overall  the 
desert  is  as  we  expect  to  find  it. 

Does  this  mean  that  the  recovery 


76 


SAGUAROLAND  BULLETIN 


process  starts  with  the  fire  and  produces 
an  immature  desert  community  from  the 
start,  maturity  being  the  only  process 
that  is  required?  Probably  not. 

During  the  few  years  after  the  fire, 
desert  processes  are  quite  different  from 
those  years  later.  The  fire  has  destroyed 
most  of  the  seeds  of  many  of  the 
annuals,  especially  those  that  have  seeds 
with  fine,  flammable  appendages  such  as 
red  brome.  Other  plants  have  been 
stimulated  to  send  up  many  sprouts, 
such  as  jojoba,  while  others,  like 
teddybear  cholla,  may  take  years  before 
they  occur  on  the  site.  Because  of  these 
different  responses  to  fire,  the  desert 
plant  community  for  the  first  few  years 
after  the  fire  is  quite  different  than  that 
10  or  20  years  later. 


Fire  consuming  an  upper  Sonoran  Desert 
community  of  palo  verde ,  bur-sage  and 
cactus.  Photo  courtesy  Duncan  Patten. 

The  process  of  plant  recovery  is 
stimulated  by  increased  nutrients  in  the 
soil.  The  fire  in  burning  the  dense  stand 
of  annual  plants  has  caused  release  of 
nutrients  such  as  nitrogen  and 
phosphorus.  These  are  carried  into  the 
soil  by  the  summer  rains  and  are  ready 
for  use  by  plants  during  the  following 
winter  growing  season. 


Annual  seeds  have  been  reduced  in 
number,  but  the  plants  that  do  grow 
from  the  remaining  seeds  are  larger  than 
normal,  and  the  standing  crop  of  annual 
plants  the  year  after  the  fire  is  greater  on 
the  burned  than  on  the  unburned  area. 
Sprouting  shrubs  or  those  that  have 
seeded  in,  such  as  bur-sage,  also  appear 
to  put  on  more  growth  in  the  burned 
area. 

Two  years  after  the  fire  the  soil 
nutrients  are  beginning  to  return  to 
normal.  The  annual  plants  are  not  as 
robust  as  the  past  year,  but  there  are 
more  of  them.  The  seed  crop  has  been 
replenished,  and  species  with  flammable 
seeds  have  reinvaded  the  area  from  the 
small  unburned  locations  within  the  fire 
zone  and  from  other  adjacent  unburned 
areas. 

The  desert  still  looks  sparse.  The 
plants  that  have  recovered  are  small. 
Cacti  and  trees  severely  damaged  by  the 
fire  have  died  or  are  dying.  Bur-sage 
appears  to  dominate  the  scene,  because 
it  can  seed  rapidly,  but  jojoba  is  also 
making  a  comeback.  A  few  mesquite  and 
blue  palo- verde  have  also  sprouted. 
There  is  more  dead  standing  plant 
matter  than  living,  but  this  will  change. 

The  detritus-feeders  such  as  termites 
become  active,  rapidly  reducing  the 
standing  woody  material  to  organic 
matter  that  either  is  washed  or  blown  off 
the  site,  or  is  decayed.  Ants  have  been 
active  since  the  fire  ended.  Remember, 
they  were  underground  where  there  was 
little  heat.  They  have  been  foraging  far 
and  wide  and  have  gathered  seeds  from 
many  unburned  sources.  They  act  as  seed 
disseminators  and  help  the  recovery 
process.  The  larger  animals  tend  to  avoid 
the  burn  site  for  a  few  years.  Forage  is 
low,  but  when  the  recovery  rate  reaches 
its  peak  in  a  few  years,  forage  production 
far  exceeds  that  on  the  unburned  desert. 
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How  should  we  treat  desert  fires?  Fires 
are  harmful  since  they  temporarily 
destroy  total  ecosystems.  Howrever,  fires 
rejuvenate  soil  nutrients,  and  they 
stimulate  productivity  if  only  for  a  few 
years.  We  should  manage  fires.  If  they 
start,  regardless  of  the  cause,  we  should 
let  them  burn  until  they  can  be  easily 
controlled  with  little  cost,  unless  of 
course  there  is  the  potential  of  damage  to 
human  life,  homes  or  businesses. 

Ranchers  will  realize  a  benefit  for  their 
rangeland.  Desert  lovers  will  be 
discouraged  by  the  temporary  bleakness 
of  the  burned  area,  but  they  should 


THE  CACTACEAE 


Three  sets  of  The  Cactaceae: 
Descriptions  and  Illustrations  of  Plants 
of  the  Cactus  Family  by  Nathaniel 
Britton  and  Joseph  Rose  are  being 
offered  on  a  sealed-bid  basis  to  the 
Garden’s  membership. 

This  exhaustive  four-volume  study  of 
the  cactus  family  is  the  result  of  over  15 
years’  work  in  the  field,  with  the  existing 
literature,  and  with  greenhouse  and 
herbarium  collections.  Over  1,200 
photographs  and  drawings  illustrate  the 
descriptions  of  more  than  1,235  species 
of  cactus.  Descriptions  include  such 
information  as  the  species’  anatomy, 
geographical  distribution,  economic 
uses,  relation  to  other  species,  etc.  While 
this  work  was  researched  and  written  60 
years  ago,  it  remains  the  definitive  study 
of  the  Cactaceae. 


realize  that  fire  is  natural  and  is  one  of 
nature’s  tools  to  rejuvenate  ecosystems. 

The  desert  ecosystem  after  fire  is  like 
the  grassland  since  its  recovery  process 
includes  most  species  found  in  the 
mature  desert  community.  It  is  also  like 
the  chaparral  system  since  it  creates  a 
heavy  fuel  load  followed  by  dry  periods 
—  a  prime  situation  for  fire. 

Fire  in  the  desert  is  something  we  need 
to  know  more  about,  and  we  should 
realize  that  it  may  be  beneficial.  We 
should  respect  our  deserts  and  manage 
them  properly,  perhaps  even  using  fire  as 
one  of  the  management  tools. 


SETS  FOR  SALE 


The  first  edition  of  The  Cactaceae , 
which  includes  approximately  100 
colored  plates,  was  published  by  the 
Carnegie  Institution  of  Washington 
from  1919  to  1923.  Richter  Library  is 
offering  for  sale  one  copy  of  this  first 
edition.  It  has  been  rebound  in  black 
library  binding  with  gold  lettering  and  is 
in  excellent  condition.  Minimum  bid  is 
$1,000. 

The  Cactus  and  Succulent  Society  of 
America  reprinted  The  Cactaceae  from 
1931  to  1937.  This  set  is  smaller  in  size 
than  the  first  edition,  26  x  13 
centimeters,  compared  to  the  original  30 
x  24  centimeters.  Only  one  plate  remains 
in  color;  the  rest  are  reproduced  in  black 
and  white.  The  library  is  selling  one  copy 
of  this  reprint.  The  binding  is  the 
original,  green  with  gold  lettering,  and 
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Betsy  Lambie,  Garden  librarian ,  reviews  a  volume  of  The  Cactaceae.  Three  sets  of 
this  work  will  be  sold  by  the  Garden.  Photo  by  Victor  Gass. 


the  volumes  are  in  good  condition. 
Minimum  bid  is  $150.00. 

The  third  set  for  sale  was  reprinted  in 
1937  by  Scott  Haselton  at  Abbey  San 
Encino  Press.  It  is  the  same  size  as  the 
original  edition,  but  all  plates  are 
reproduced  in  black  and  white.  This  set, 
in  its  original  binding,  is  in  excellent 
condition.  Minimum  bid  is  $200.00. 

Members  of  the  Garden  can  either 
mail  their  sealed  bids  to  the  library  or 
leave  them  with  the  librarian.  All  bids 
must  be  received  by  5  p.m.  September 
30,  1982  and  should  include  the  name, 
address  and  telephone  number  of  the 


bidder.  The  books  may  be  inspected 
during  library  hours:  9  a.m.-l  p.m. 
Monday,  Wednesday,  Friday  and  1-5 
p.m.  Tuesday  and  Thursday. 

Successful  bidders  will  be  notified  by 
mail  beginning  October  4  and  will  be 
given  five  business  days  in  which  to 
complete  payment  on  the  books. 
Otherwise  the  next  highest  bidder  will 
be  allowed  to  purchase  the  set  in 
question  for  the  bid  proferred  and  will 
be  notified  in  like  manner. 

All  proceeds  from  the  sale  will  be  used 
to  benefit  the  library  and  enhance  its 
collections. 
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Dr.  Duncan  Patten  (right),  Garden  President,  presents  a  proclamation  to  John  H. 
Rhuart  during  the  recent  Annual  Meeting.  Mr.  Rhuart  was  named  the  Garden's 
Chairman  Emeritus.  Photo  by  John  Young. 


ANNUAL  MEETING 


The  naming  of  the  Garden’s  only 
Chairman  Emeritus  and  a  reception 
honoring  new  members  and  retiring  and 
newly-elected  trustees  were  highlights  of 
the  Annual  Meeting  held  June  1  at  the 
Desert  Botanical  Garden. 

John  Rhuart,  who  has  been  associated 
with  the  Garden  since  the  1930’ s,  was 
named  Chairman  Emeritus.  Dr.  Duncan 
Patten,  President,  presented  Mr.  Rhuart 
with  a  proclamation  which  summarized 
his  contributions  to  the  Garden. 

The  proclamation  was  worded  as 
follows : 

Whereas,  John  H.  Rhuart  served  as 
a  Garden  Trustee  from  1951  to 
1982 ; and 

Whereas,  he  served  as  Garden  Vice 
President  from  1958  to  1967 ;  and 


Whereas,  he  served  as  Garden 
President  from  1968  to  1975  ;  and 
Whereas,  he  served  as  Garden 
Chairman  from  1975  to  1981 ;  and 
Whereas,  he  volunteered  his 
home,  Las  Palmas  Altas,  for  an  im¬ 
portant  Garden  activity ;  and 
Whereas,  he  has  demonstrated 
special  interest  in  and  support  of 
the  Garden’s  wildflower  displays; 
and 

Whereas,  he  has  supported  the 
establishment  of  a  water 
distribution  system  for  the 
Garden’s  African  section ;  and 
Whereas,  he  has  devoted  his  time 
and  effort  to  the  Garden  for  more 
than  45  years, 

NOW,  THEREFORE,  I,  Duncan 
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T.  Patten,  President  of  the  Board 
of  Trustees,  do  hereby  designate 
John  H.  Rhuart  as  CHAIRMAN 
EMERITUS  of  the  Desen  Botanical 
Garden. 

IN  WITNESS  THEREOF,  I  have 
hereunto  set  my  hand  and  caused 
to  be  affixed  the  seal  of  the  Desert 
Botanical  Garden  this  first  day  of 
June,  A.D.,  1982. 

After  accepting  the  proclamation,  Mr. 
Rhuart  reminisced  about  the  Garden’s 
early  days  and  some  of  its  founders. 
Regarding  his  personal  involvement  in 
the  Garden,  Mr.  Rhuart  remarked, 
“From  my  childhood  I  have  been  in¬ 
terested  in  growing  things.’’ 

Certificates  were  presented  to  Mr. 
Rhuart  and  John  E.  Daniels,  who  are 
retiring  from  the  Board. 

Opening  remarks  were  made  by  Henry 
C.  Triesler,  Jr.,  Chairman,  followed  by 
the  President’s  report  from  Dr.  Patten 
and  the  Director’s  report  from  Dr. 
Charles  A.  Huckins. 

Dr.  Huckins  reviewed  the  Garden’s 
progress  during  the  past  year,  including 
receiving  grants  from  the  Institute  of 
Museum  Services  and  the  National  En¬ 
dowment  for  the  Humanities,  retention 
of  a  professional  planning  and  design 
firm  to  develop  a  comprehensive  plan  for 
the  Garden’s  long-range  development, 
establishment  of  a  Craft  Guild,  gradu¬ 
ation  of  31  new  docents  from  the  first 
spring  docent  training  class,  computer¬ 
ization  of  the  Garden’s  plant  records, 
construction  of  a  new  lath  house  and 
greenhouse,  installation  of  devices  to  ac¬ 
commodate  handicapped  visitors,  in¬ 
stallation  of  a  path  lighting  system,  en¬ 
tryway  improvements,  introduction  of  a 
novice  category  in  the  annual  Cactus 
Show,  establishment  of  a  new  ad- 


Dr.  Duncan  Patten  delivers  the 
President 's  report  during  the  Garden  s 
Annual  Meeting.  Photo  by  John  Young. 


ministrative  position  in  Human  Resour¬ 
ces,  addition  of  new  education  programs 
and  initiation  of  cooperative  research  ac¬ 
tivities  with  other  institutions. 

Emelia  LaTempa,  Board  Secretary,  an¬ 
nounced  the  election  of  nine  Trustees  to 
the  1982  Board,  including  two  new 
Trustees,  L.  Roy  Papp  and  Robert  M. 
Reade. 

Mr.  Papp  owns  and  operates  a  local  in¬ 
vestment  counseling  firm.  In  1975  he 
received  a  presidential  appointment  as 
the  U.S.  Director  of  the  Board  of  Asian 
Development  and  was  stationed  in 
Manila  for  the  duration  of  the  ap¬ 
pointment.  He  has  served  six  years  on 
the  board  of  directors  of  the  Chicago 
Council  on  Foreign  Relations. 
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Eleanor  Sloan  (left),  the  Garden 's  first  librarian,  visits  with  Betsy  Lambie,  current 
librarian,  during  the  Annual  Meeting.  Photo  by  John  Young. 


Mr.  Rcade  has  been  president  and 
general  manager  of  Gannett  Outdoor 
Advertising  since  1970.  He  is  president 
of  the  Phoenix  Rotary  Club  and  active  in 
the  Thunderbirds,  Scout-O-Rama  and 
United  Way.  He  serves  on  the  Board  of 
Directors  of  the  Boys  Club  of  Phoenix, 
Central  Arizona  Museum,  Camelback 
Mental  Health  Foundation  and  the 
Theodore  Roosevelt  Council  of  the  Boy 
Scouts  of  America. 

Current  Board  members  who  were  re¬ 
elected  are:  Lillian  Diven,  Frank  M.  Fef- 


fer,  Dr.  Charles  F.  Merbs,  Lillian  Mieg, 
Duncan  T.  Patten,  Donald  J.  Pinkava 
andjohn  F.  Swift. 

Dr.  Patten,  who  is  a  plant  ecologist 
and  Director  of  Arizona  State  Univer¬ 
sity’s  Center  for  Environmental  Studies, 
presented  a  slide  presentation  titled 
“Desert  Annuals  —  Where  Do  They 
Grow?’  ’ 

The  meeting  concluded  with  a  recep¬ 
tion  on  the  Eliot  Patio  for  new  Members 
and  newly-elected  Tmstees. 
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IN  BRIEF 


New  Officers 

New  officers  for  the  Garden’s  Board  of 
Trustees  were  elected  at  a  recent  Trustees 
meeting. 

Officers  for  1982-1983  are:  Chairman 
of  the  Board,  Henry  C.  Triesler,  Jr.; 
President,  Duncan  T.  Patten;  First  Vice 
President,  John  F.  Swift;  Second  Vice 
President,  Mrs.  Paul  Singer;  Treasurer, 
Eric  B.  Maxwell;  Assistant  Treasurer, 
William  L.  Wingate,  Jr.;  Secretary, 
Emelia  La  Tempa,  and  Assistant 
Secretary,  Mary  W.  Lyon. 

Kieckhefer  Donation 

A  donation  from  Mrs.  John  W. 
Kieckhefer  will  enable  the  Garden  to  in¬ 
stall  permanent  light  fixtures  along  the- 
main  path  from  the  entrance  to  Webster 
Auditorium. 

The  lights,  which  are  expected  to  be 
installed  by  fall,  will  illuminate  the  path 
and  enable  many  of  the  plantings  at 
some  distance  from  the  path  to  be  up- 
lighted  and  backlighted. 

“Desert  Friends”  Workshop 

Nine  children  ages  six  to  nine  at¬ 
tended  the  first  “Desert  Friends’’  Work¬ 
shop  held  recently  at  the  Garden. 

The  children  took  a  special  Garden 
tour,  learned  about  desert  animals  dur¬ 
ing  a  brief  trip  to  the  Phoenix  Zoo,  made 
giant  paper  puppets  of  desert  animals, 
planted  cactus  seeds  and  learned  how  to 
care  for  them,  and  made  yucca  leaf 
paintbrushes  which  were  used  to  paint  a 
desert  scene. 

Four  docents,  Rebecca  Bontrager, 
Barry  Ebel,  Nancy  Swanson  and  Lynn 
Vogel,  assisted  Mary  Fulton,  Garden 


Two  participants  in  the  Garden ’s  recent 
‘  ‘Desert  Triends  ’  ’  Workshop  paint  a 
desert  scene  with  yucca  leaf  paint¬ 
brushes.  Photo  by  Mary  Pulton. 


Education  Director,  during  the  four- 
hour  workshop. 

“Desert  Friends’’  will  be  repeated 
from  9  a.m.  to  1  p.m.  on  August  2  with 
registration  deadline  July  28.  The  cost  is 
$4  for  members  and  $5  for  non¬ 
members.  For  additional  information 
call  the  Garden  at  941-1217. 


Director  Named  to 
AABGA  Board 

Dr.  Charles  Huckins,  Garden  Direc¬ 
tor,  has  been  named  to  the  Board  of  Di¬ 
rectors  of  the  American  Association  of 
Botanical  Gardens  and  Arboreta.  Dr. 
Huckins’  term  will  run  from  January 
1983  to  January  1983. 
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GARDEN  EVENTS 


JULY 

24  San  Francisco  Mountains  -  Hike  up  these  mountains  north  of  Flagstaff  to  view  high  elevation 
flora.  Fee  of  $20  for  members  includes  the  cost  of  a  round-trip  lift  ticket.  Saturday,  6  a.m. 

AUGUST 

2  Desert  Friends  -  This  one-day  workshop  will  acquaint  children  ages  6-9  with  animals  and  plants 
of  the  Sonoran  Desert  through  games,  crafts  and  other  activities.  Participants  must  register  by 
July  28.  Monday,  9  a.m.  - 1  p.m. 

4  Have  Fun  with  the  Sun  Day  -  A  one-day  workshop  for  children  ages  9-12  focuses  on  the  sun 
and  how  it  affects  us.  Fee  of  $8  for  members  includes  lunch.  Participants  must  register  by  July 
28.  Wednesday,  9  a.m.  -  3  p.m. 

11  Teacher's  Workshop  -  A  one-day  workshop  aimed  at  providing  elementary  school  teachers 
with  practical  and  useful  information  on  the  desert  for  classroom  use.  Wednesday,  9  a.m.  -  3 
p.m. 

20-  Chiricahua  Mountains  -  a  weekend  trip  to  Chiricahua  National  Monument  to  see  its  balancing 

22  rock  formations  and  a  hike  through  the  Chiricahua  Wilderness  Area  to  look  for  Mexican  plants 
and  animals.  Participants  must  register  by  August  16.  Friday,  5  p.m.  to  Sunday. 


The  Garden  is  open  every  day  of  the  year  8  a.m.  to  sunset. 
(7  a.m.  to  sunset  July  and  August) 
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Tumamoc  Hill:  An  Ecological  Gem  in  an  Urban  Setting 


William  G.  McGinnies 


Tumamoc  Hill  from  the  west.  The  buildings  are  barely  visible  just  above  the  saguaro 
in  the  left  center  of  the  picture.  Photo  courtesy  William  McGinnies. 


Tumamoc  Hill,  about  three  miles  west 
of  downtown  Tucson,  rises  240  meters 
above  the  valley  floor.  The  870-acre 
fenced  area  including  the  hill  has  great 
ecological  value  because  it  is  the  site  of 
extensive  ecological  studies  extending 
over  a  period  of  75  years  and  because  of 
its  ecological  diversity.  Protection  from 
livestock  grazing  since  1907  has  further 
enhanced  its  value. 

The  name  Tumamaoc  was  given  to  the 
hill  by  the  staff  of  the  Carnegie  Desert 
Botanical  Laboratory.  It  is  the  Papago 
word  meaning  “horned  toad”. 

Tumamoc  Hill  consists  essentially  of 
volcanic  materials  with  alternating  layers 
of  lava  and  sediment  developed  over  a 
period  of  60  million  years.  Fourteen  dif¬ 
ferent  outcrops  resulting  from  geologic 


events  comprise  the  most  complete  sec¬ 
tion  of  tertiary  rocks  in  the  Tucson  area 
and  thus  provide  an  excellent  laboratory 
for  geological  studies. 

The  soils,  developed  through  the  in¬ 
teraction  of  parent  materials,  climate 
and  vegetation,  represent  three  major 
soil  associations  including  the  shallow 
rocky  soils  of  the  upper  slopes,  surroun¬ 
ded  by  gravelly  coarse-textured  soils 
merging  with  stream  terraces  of  reddish 
loamy  clay,  and  the  flood  plain  soil  types 
derived  from  alluvial  materials. 

The  climate  is  representative  of  the 
upper  Sonoran  Desert  with  precipitation 
slightly  under  30  centimeters,  53  per 
cent  occurring  in  the  summer  (July- 
September)  and  28  per  cent  mostly  in 
the  winter  season  (November-March). 
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This  distribution  is  important  for 
vegetation  as  it  relates  to  the  production 
of  both  winter  and  summer  annuals.  The 
summer  precipitation  is  also  responsible 
for  the  diversity  of  cacti  not  found  in 
more  westerly  deserts  where  winter  rains 
predominate.  The  spring-early  summer 
drought  period  is  the  most  severe  as  far 
as  vegetation  is  concerned  and  is  the 
limiting  factor  in  the  development  of 
perennial  vegetation. 

For  75  years  —  the  longest  continuous 
record  in  one  location  in  the  entire  Tuc¬ 
son  valley  —  daily  temperature  and 
precipitation  records  have  been  main¬ 
tained  at  Tumamoc.  Observations  on 
freezing  temperatures  brought  the  first 
recognition  of  temperature  inversions  on 
cold,  still  nights  when  valley  tem¬ 
peratures  may  be  several  degrees  lower 
than  those  half-way  up  the  hill. 

Three  major  plant  communities 
typical  of  the  Sonoran  Desert  make  up 
the  vegetation  of  Tumamoc  Hill.  On  the 
upper  slopes  is  found  a  paloverde- 
saguaro  community  including  foothill 
paloverde  ( Cercidium  microphyllum), 
saguaro  ( Carnegiea  gigantea),  ocotillo 
( Eouquieria  splendens) ,  numerous 
prickly  pear  and  cholla  (Opuntia  spp.), 
brittlebush  (Encelia  farinosa),  many 
small  perennials,  and  a  wide  variety  of 
winter  annuals.  The  creosote  bush  com¬ 
munity  is  dominated  by  the  creosote 
bush  (Larrea  tridentata),  triangle  leaf 
bursage  (Eranseria  deltoidea),  and  many 
smaller  shrubs  and  herbs.  The  dry  wash 
community  on  the  west  side  is 
dominated  by  blue  paloverde  ( Cer¬ 
cidium  flondum),  mesquite  (Prosopis 
juliflora),  and  catclaw  (Acacia greggii) . 

In  spite  of  rapid  adjacent  ur¬ 
banization,  Tumamoc  Hill  is  still  the 
home  of  many  desert  animals  including 
mule  deer,  javelinas,  coyotes,  grey  foxes 
and  bobcats,  and  a  varied  small  animal 


population  including  jack  rabbits  and 
kangaroo  rats.  Reptiles  are  also  very  well 
represented  and,  finally,  it  supports  a 
large  avian  population  including  many 
transients.  Gambel’s  quail  is  a  year- 
round  resident. 

Tumamoc  Hill  has  a  rich  array  of  ar¬ 
cheological  materials  dating  back  to  3500 
BC.  The  most  recent  prehistoric  items 
are  associated  with  the  Hohokam,  dating 
from  1200  to  1450  AD.  These  include 
pottery  shards,  evidences  of  protective 
walls  at  the  top  of  the  hill,  and  evidence 
of  farming  in  the  lower  areas. 

As  a  research  center,  Tumamoc  Hill 
dates  back  to  the  beginning  of  the  twen¬ 
tieth  century  when  it  became  the  home 
of  the  Carnegie  Desert  Botanical 
Laboratory.  Several  events  led  up  to  the 
establishment  of  the  Laboratory.  In 
1981,  Vernon  C.  Coville  was  com¬ 
missioned  by  the  U.S.  Department  of 
Agriculture  to  make  a  survey  of  Death 
Valley,  the  results  of  which  were 
published  in  1893  as  The  Botany  of  the 
Death  Valley  Exp  edition .  As  an 
outgrowth  of  this  study,  Coville  became 
interested  in  desert  vegetation  and  how 
it  survives  under  extremely  hot  and  dry 
conditions.  Sometime  later  he  became 
acquainted  with  Daniel  T.  MacDougal 
who  made  several  trips  to  western 
America  between  1890  and  1900. 

It  was  not  surprising,  when  these  two 
became  members  to  the  advisory  com¬ 
mittee  of  the  newly  organized  Carnegie 
Institution  of  Washington  in  1902,  that 
one  of  the  first  acts  of  its  Board  of  Direc¬ 
tors  was  to  suggest  that  a  desert  botanical 
laboratory  be  established  somewhere  in 
the  desert  areas  of  western  North 
America.  Thus  it  was  that  the  Desert 
Botanical  Laboratory  became  the  first  of 
such  laboratories  in  the  world. 

Late  in  1902  Coville  and  MacDougal 
made  an  extended  trip  through  western 
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Original  Desert  Laboratory  building  circa  1907.  Photo  courtesy  William  McGinmes. 


North  America  to  find  a  readily- 
accessible  site  in  a  habitable  en¬ 
vironment  with  a  distinctly  desert 
climate  and  flora.  As  a  result  of  their  sur¬ 
vey,  they  recommended  it  be  established 
on  Tumamoc  Hill,  located  about  three 
miles  west  of  the  thriving  city  of  Tucson 
with  a  population  of  10,000  at  the  time. 

W.  A.  Cannon  was  appointed  resident 
investigator,  an  appropriation  of  $8,000 
was  made,  half  of  which  was  to  provide 
quarters  for  the  Desert  Laboratory. 
Generous  contribution  of  land,  and 
funds  for  road  construction  and  water 
supply  were  made  available  by  the  Tuc¬ 
son  Chamber  of  Commerce. 

Cannon  was  soon  joined  by  Burton  O. 
Livingston,  a  plant  physiologist  from  the 
University  of  Chicago,  and  Volney 
Spalding  who  had  been  an  instructor  in 


botany  and  zoology7  at  the  University  of 
Michigan.  Later  they  were  joined  by 
D.T.  MacDougal,  who  became  Director 
of  the  Laboratory  in  1905,  and  Godfrey 
Sykes,  a  man  of  unusual  mechanical  and 
engineering  skills  who  deserves  a  great 
deal  of  credit  for  the  success  of  the 
Laboratory  because  of  these  skills  which 
he  brought  to  the  Laboratory’s  needs. 

These  early  scientists,  with  a  growing 
interest  in  desert  plant  life,  conducted 
manv  studies  aimed  toward  a  better  un- 

j 

derstanding  of  the  means  by  which 
plants  survived  and  even  flourished  un¬ 
der  severe  climatic  conditions.  Livingston 
became  especially  interested  in  soil 
moisture  and  its  accessibility  under  the 
rocky  hillside  conditions  and  the  lower 
slopes  of  the  hill.  Previous  to  this,  very7 
few  studies  had  been  conducted  outside 
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cultivated  areas  and  Livingston’s  in¬ 
vestigations  threw  much  light  on 
moisture  penetration  and  accessibility 
under  conditions  on  land  not  physically 
suited  to  agriculture. 

He  also  studied  the  loss  of  water  by 
plants,  pointing  out  that  the  standard 
U.S.  Weather  Bureau  evaporation  pans 
did  not  give  a  true  picture  of  the  rate  of 
evaporation  from  plants.  He  devised  a 
small  atometer  from  which  evaporation 
more  nearly  represented  evaporating 
conditions  in  which  plants  lived. 

Cannon,  too,  was  interested  in  loss  of 
water  from  plants  and  devised  means  of 
measuring  the  rate  of  transpiration  direc¬ 
tly  from  the  plants.  But  his  greatest  con¬ 
tribution  was  his  work  on  the  root 
systems  of  plants.  By  means  of  ex¬ 
cavations  and  mapping  roots,  he  found 
there  were  three  types  of  roots :  1)  super¬ 
ficial  roots  a  few  centimeters  below  the 
soil  surface  that  enabled  cactus  to  absorb 
water  rapidlv  following  rains  to  be  stored 
for  later  use,  2)  a  tap  root  type  where  the 
roots  of  such  plants  as  mesquite  ex¬ 
tended  deep  into  the  soil,  often  reaching 
water  tables  many  meters  below  the  sur¬ 
face,  and  3)  a  combined  system  such  as 
that  possessed  by  the  creosote  bush  that 
enables  it  to  make  use  of  both  surface 
and  more  deeply-penetrating  moisture. 

The  eventual  closing  of  the  Desert 
Laboratory  may  be  largely  attributed  to 
Luther  Burbank,  the  noted  plant 
breeder,  who  received  support  for  his 
plant  breeding  studies  in  California. 
Burbank  was  notorious  for  his  poor 
records  and,  in  an  attempt  to  correct  this 
situation,  Cannon  was  detached  from 
the  Laboratory  to  work  with  Burbank. 
Cannon  resided  in  Carmel- by- the-Sea, 
not  far  from  Burbank’s  plantings.  While 
there,  he  was  contacted  by  the  Carmel 
Development  Company  which  offered  to 
build  a  summer  laboratory  for  the  Car¬ 


negie  Institution,  and  this  offer  was  soon 
accepted. 

To  understand  the  impact  of  this 
situation,  one  must  remember  that  there 
was  no  air  conditioning  in  Tucson  and 
that  it  was  the  practice  for  wives  to  spend 
the  long,  hot  summers  in  California.  It 
was  not  long  after  the  establishment  of 
the  Carmel  Laboratory  that  the  scientists, 
too,  began  to  spend  their  summers  in 
Carmel,  so  that  by  1919  it  became  our 
Desert  Laboratory’s  summer  headquar¬ 
ters,  with  MacDougal  taking  up  year¬ 
long  residency  there  in  1920.  Meantime, 
the  Carnegie  Institution  had  initiated 
additional  botanical  studies  in  California 
and  elsewhere,  and  when  reduction  of 
income  occurred  in  the  late  thirties, 
there  was  not  enough  money  to  go 
around.  This  combination  of  cir¬ 
cumstances  brought  about  the  closing  of 
the  Desert  Laboratory  and  the  sale  of  its 
buildings  to  the  U.S.  Forest  Service  in 
1940.  Cost  to  it  —  $1.00! 

The  one  exception  to  the  blan¬ 
dishments  of  the  benign  California 
climate  was  Forrest  Shreve,  who  joined 
the  staff  in  1908  and  remained  until  its 
closing  in  1940.  In  spite  of  his  eastern 
background,  Shreve  became  a  devotee  of 
the  desert  and  thrived  in  the  hot,  dry 
weather,  usually  remaining  in  Tucson 
the  whole  year  round.  In  spite  of  a  small 
staff,  the  Shreve  years,  especially  after 
1930,  were  the  most  productive  in 
providing  greater  knowledge  of  North 
American  deserts,  their  characteristics, 
and  the  relation  between  the  vegetation 
and  the  environment.  On  the  extensive 
side,  his  publications  covered  the  desert 
areas  in  general  and  the  Sonoran  Desert 
in  detail;  on  the  intensive  side,  he  con¬ 
tinued  the  climatic  studies  and  added  to 
information  on  the  variation  of  tem¬ 
perature  and  precipitation  and  their  ef¬ 
fects  on  plants.  He  noted,  for  example, 
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that  the  saguaro  could  not  survive  in 
areas  where  be  low -free  zing  temperatures 
occurred  over  more  than  one  dav  unless 

j 

temperatures  were  above  freezing  for  a 
few  hours.  He  also  carried  out  a  wide 
variety  of  studies  on  soil  moisture,  effect 
of  shade,  establishment  and  survival  of 
seedlings,  maximum  ages  of  desert 
plants  and  the  means  by  which  they  sur¬ 
vived  under  desert  conditions. 

It  was  because  of  these  manv  con- 

j 

tributions  that  Tumamoc  Hill  was 
designated  as  a  National  Historic 
Monument  in  1975,  a  National  En¬ 
vironmental  Study  area  in  1976,  and  as 
an  Arizona  State  Scientific  and 
Educational  Natural  area  in  1981. 

Since  the  Desert  Laboratory  closed  in 
1940,  many  outside  impacts  have 
resulted  in  some  disturbance  of  the 
native  vegetation,  but  none  has  seriously 
lowered  its  value  as  a  natural  area. 
During  the  Forest  Service  regime,  various 
easements  were  granted  for  a  clay  pit, 
pipeline  and  power  line  construction. 
During  the  early  University  of  Arizona 
period,  grants  were  made  for  various 
structures  on  the  top  of  the  hill,  but 
most  of  the  area  remains  in  near  pristine 
condition  with  a  legacy  of  study  plots 
dating  back  to  1906,  records  of  tree  and 
shrub  growth,  maps  and  inventories  of 
the  saguaro  population,  all  adding  to  the 
value  of  the  area  as  a  valuable  ecological 
resource. 

The  U.S.  Forest  Service  held  jurisdic¬ 
tion  of  the  hill  from  1940  to  I960  when 
it  was  sold  to  the  University  of  Arizona 
for  $140,500.  Since  then,  buildings  have 
been  used  as  quarters  for  a  research  unit 
of  the  U.S.  Forest  Sen  ice,  ecohydrology 
projects  of  the  U.S.  Geological  Survey, 
and  the  paleoenvironmental  laboratories 
of  the  University  of  Arizona  itself. 

Since  the  University  took  over 
Tumamoc  Hill,  research,  education. 


demonstration  and  maintenance  of  the 
area  have  been  under  the  supervision  of 
the  Tumamoc  Hill  Advisory  Committee 
consisting  of  University  scientists  and  ad¬ 
ministrators  interested  in  its  preser¬ 
vation.  Recently  a  new  and  more  com¬ 
prehensive  policy  plan  has  been 
developed,  outlining  a  program  aimed 
toward  getting  maximum  research  and 
educational  returns  from  this  valuable 
ecological  asset.  So,  stand  by  for  the 
countdown  toward  its  second  century! 

Tumamoc  Hill  is  open  to  the  public 
Monday  through  Friday  from  8  a. m.  to  4 
p.m.  Contributions  for  the  support  of 
the  program  may  be  sent  to  the  Univer¬ 
sity  of  Arizona  Foundation,  Friends  of 
Tumamoc  Hill  Fund. 
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Neomammillaria  compressa,  from  The  Cactaceae,  Vol.  4,  N.  L.  Britton  and J. 
N.  Rose.  The  Carnegie  Institution  of  Washington,  Washington .  1923 . 


MAM  MILLAR  IAS 


Vera  Garnet 


Mammillarias  are  small,  low-growing 
cacti  whose  simple,  uncluttered  globose 
or  cylindrical  shapes  impart  an  air  of  con¬ 
tained  elegance  in  a  world  of  unusual 
plants. 

Ranging  from  one  inch  (2.5  cm)  to 
one  foot  (30.5  cm)  in  height,  these 
ground-hugging,  sometimes  clustering 
plants  never  become  large.  They  flower 
freely  each  year,  beginning  at  an  early 
age,  and  are  covered  with  spine-tipped 
tubercles  (mammae  L.  for  nipples), 
which  give  the  genus  its  name. 


The  large  genus  has  representatives  in 
North  and  South  America,  with  the 
greatest  concentration  of  species  both  in 
numbers  and  kinds  found  in  the  arid 
central  plateau  of  Mexico,  extending 
north  from  Mexico  City  to  the  American 
Southwest. 

Some  300  species  of  M.am?nillaria  have 
been  catalogued,  and  new  species,  some 
of  them  startlingly  beautiful,  are  collec¬ 
ted  periodically  by  cactus  hunters  sear¬ 
ching  the  almost  inaccessible  recesses  of 
the  Mexican  uplands  and  mountains. 
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From  Mexico  the  range  of  species  ex¬ 
tends  north  into  Arizona,  California, 
New  Mexico,  western  Texas  and 
Oklahoma,  and  south  into  central  and 
northern  South  America. 

Many  Mammillaria  can  withstand  full 
sun,  but  some  shade  during  the  hottest 
months  of  the  year  is  a  more  hospitable 
environment. 

Since  they  range  from  sandy  seashores 
to  8,000  feet  (2,400  meters)  in  altitude, 
mammillarias  can  be  found  in  various 
settings  —  beneath  shrubs  and  mingled 
with  grasses  and  weeds  which  provide 
shade  on  high  mesas,  and,  in  the  desert, 
sheltered  from  the  sun  by  bur-sage 
(Fransena  deltoidea ),  palo-verde  (Cer- 
cidium  microphyllum),  creosote  bush 
(Larrea  tndentata )  and  Ephedra.  They 
break  out  of  rocky  crevices  on  canyon 
walls  and  are  shaded  in  washes  by 
boulders  locked  into  place  at  the 
disposition  of  countless  cloudbursts. 

The  genus  Mammillaria  was 
established  in  1812  by  Adrian  Hardy 
Haworth  working  near  London  with 
collections  of  plants  sent  to  him  by  a 
friend  in  Mexico.  He  derived  the  name 
from  “mammilla”,  alluding  to  the  un¬ 
connected  tubercles  that  completely 
cover  the  plant,  whether  spherical,  oval, 
conical  or  cylindrical,  and  in  spiral, 
clockwise  or  counterclockwise  directions. 

These  conspicuous  lines  of  tubercles 
arranged  in  spirals  instead  of  ribs 
distinguish  Mammillaria  from  other  cac¬ 
ti.  The  tubercles  are  tipped  with  woolly, 
cushioned  areoles  from  which  spring  a 
splendid  and  apparently  endless  variety 
of  spine  arrangements.  Some  are 
straight,  some  hooked,  others  are  comb¬ 
like  or  feathery.  They  come  in  a  rich 
variety  of  delicate  and  complex  patterns 
in  white,  yellow,  red,  black  or  gray. 

The  flowers  and  subsequent  fruits 
develop  on  old  growth  below  the  apex  of 


the  stem  or  branch.  The  flowers  are 
usually  small,  some  only  1 /4-inch  (8 
mm)  in  diameter,  and  few  are  larger 
than  one  inch  (30  mm).  They  are  funnel- 
shaped  and  diurnal  (day-flowering)  and 
come  in  shades  of  white,  cream,  pink, 
greenish-yellow  and  a  deep,  rich  magen¬ 
ta.  They  make  up  for  their  small  size  by 
their  abundant  production,  flowering 
profusely  in  delicate  coronets  around  the 
shoulders  of  the  plant. 

The  flowers  are  succeeded  by  smooth, 
elongated,  bright-red,  club-shaped  fruits 
filled  with  black  or  brown  shiny,  tuber- 
culate  seeds.  The  fruits  are  sometimes  so 
persistent  as  to  remain  on  the  parent 
plant  through  the  next  year’s  flowering, 
greatly  enhancing  the  spring  showing. 
The  fruits  are  one-celled  berries,  edible, 
and  in  Mexico  are  called  “chilitos’  ’ . 

Mammillaria  growth  habits  vary  con¬ 
siderably.  Some  plants  form  continuing 
clusters  until  they  become  massive 
clumps  resembling  great  cushions  two 
feet  (60  cm)  or  more  across.  Others 
remain  tiny,  single  stems,  requiring 
minimal  space. 

Their  root  systems  do  not  tolerate 
large  amounts  of  soil.  In  their  native 
habitats,  they  are  generally  cramped  for 
space,  wedged  between  rocks  and  in  the 
rifts  of  canyon  walls.  The  tap  root  is 
shaped  like  an  elongated  carrot,  growing 
deep  into  the  ground  for  moisture.  Some 
have  a  well-developed  lateral  root  system 
that  absorbs  water  from  the  infrequent 
rains. 

Members  of  the  genus  Mammillaria 
thus  have  combined  attracdveness  with 
efficiency. 

The  Author  —  Vera  Garnet,  a  resident  of 
Cave  Creek,  Arizona,  has  been  an  active 
Garden  member  and  volunteer  for  eight 
years.  She  is  a  regular  contributor  to  the 
Saguaroland  Bulletin  as  well  as  the 
Care fre  e  E nterp  rise . 
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Sandra  Hansen  and  Carl  Johnson  (center),  both  landscape  architects,  and  Fred  Or- 
dway  (right),  an  architect ,  review  preliminary  concepts  of  the  Garden's  Com¬ 
prehensive  Plan.  The  three  are  planning  team  members  from  The  Potomac 
Group  /Johnson  Johnson  and  Roy.  Photo  by  Victor  Gass. 

MASTER  PLAN  PROGRESS 


The  initial  stages  of  a  planning  process 
which  will  guide  the  future  development 
of  the  Desert  Botanical  Garden’s 
facilities,  programs  and  exhibits  have 
been  completed. 

A  planning  team  composed  of  ar¬ 
chitects  and  landscape  architects  from 
The  Potomac  Group  from  Washington, 
D.C.  and  Johnson  Johnson  and  Roy  from 
Ann  Arbor,  Michigan  has  been  working 
since  March  with  Garden  staff  and 
members  of  the  Development  and  Plants 
and  Grounds  Committees  to  develop  a 
master  plan  package.  The  package  will 
include  an  analysis  of  existing  Garden 
facilities  as  well  as  a  proposed  design 
plan  which,  if  implemented,  will  en¬ 
hance  the  Garden’s  intrinsic  natural 
beauty  and  appeal  while  allowing  for 


growth  and  additional  facilities  required 
by  that  expansion. 

Four  concepts  already  have  been 
presented  to  staff,  trustees  and  other 
members  of  Board  committees.  The 
planners  are  now  combining  elements  of 
the  four  concepts,  based  on  their  own 
perceptions  of  the  Garden’s  needs  as 
well  as  suggestions  from  the  staff  and 
Board,  and  will  return  this  summer  with 
a  single  preliminary  plan. 

A  final  plan  will  be  presented  next 
fall.  It  will  include  greater  detail  on  such 
items  as  architectural  and  Garden 
features,  plus  a  “phasing  plan’’  or  list  of 
priorities  for  implementation. 

The  five  members  of  The  Potomac 
Group /Johnson  Johnson  and  Roy  team 
working  most  closely  with  the  Garden 
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are:  Carl  Johnson  and  Sandra  Hansen, 
who  are  responsible  for  direction  and 
coordination  of  the  analysis  and 
evaluation  of  the  Garden’s  existing  site 
development,  and  for  planning  of 
proposed  site  development  requiremen¬ 
ts;  Johann  Franchetti,  charged  with 
analyzing  and  evaluating  the  Garden’s 
existing  interpretive  programs  and 
developing  an  interpretive  plan  respon¬ 
sive  to  the  Garden’s  future  needs;  Fred 
Ordway,  responsible  for  analysis  and 
evaluation  of  existing  buildings  and 
exhibit  elements  and  the  concept  design 
development  of  proposed  facilities  and 
exhibits,  and  Aram  Mardirosian,  prin¬ 
cipal-in-charge  responsible  for  overall 
direction  and  coordination  of  the 
project. 

Both  The  Potomac  Group  and  John¬ 
son  Johnson  and  Roy  have  developed 
master  plans  for  a  number  of  other  en¬ 
vironmentally-oriented  institutions,  in¬ 
cluding  the  Arizona-Sonora  Desert 
Museum  in  Tucson,  Matthaei  Botanical 
Gardens  at  the  University  of  Michigan  in 

IN  BRIEF 

Agave  pelona  Flowering 

Agave  pelona  recently  flowered  in  the 
Garden  for  the  first  time  since  it  was 
collected  in  1966  by  Dr.  Howard  Scott 
Gentry,  Garden  Research  Botanist,  and 
J.H.  Weber. 

The  plant  was  collected  south  of 
Caborca  in  the  Mexican  state  of  Sonora. 

According  to  Dr.  Gentry’s  upcoming 
book  on  North  American  agaves,  “This 
beautiful  and  distinct,  endemic 
xerophyte  has  no  close  relative.  The 
rosettes  cling  firmly  to  the  rough 
limestone  rocks  and  cliffs.  The  rigid, 
dark-green  leaves,  often  tinged  brightly 
with  red  and  purple,  are  strikingly 


Ann  Arbor,  Beal  Botanical  Gardens  at 
Michigan  State  University  in  Lansing, 
Garden  of  the  Gods  in  Colorado  Springs, 
Cincinnati  Nature  Center,  and  the  For- 
Mar  Arboretum  in  Flint,  Michigan. 

Dr.  Charles  Huckins,  Garden  Direc¬ 
tor,  notes  that  the  Garden’s  most  im¬ 
portant  long-term  objective  is  “to  serve 
as  a  learning  resource  on  plants  and  their 
importance  to  man  in  desert  en¬ 
vironments,  by  affording  first-hand  ex¬ 
periences  with  living  plants  in  a 
naturalistic  setting  for  as  large  and 
diverse  a  segment  of  the  local  com¬ 
munity  and  tourist  population  as 
possible  without  detracting  from 
aesthetic  considerations  normally 
associated  with  a  garden  environment’  ’ . 

The  expertise  and  experience  of  the 
TPG/JJR  team,  coupled  with  extensive 
input  from  staff,  trustees  and  other 
friends  of  the  Garden,  are  expected  to 
result  in  a  development  plan  which  will 
provide  for  orderly  and  attractive  ex¬ 
pansion  and  improvement  throughout 
the  Garden’s  next  ten  years. 


outlined  by  the  white,  smooth  margins 
and  the  long,  strong,  white  spine.” 

The  book,  titled  The  Agaves  of  Con¬ 
tinental  North  America ,  is  expected  to 
be  published  this  fall  by  the  University 
of  Arizona  Press. 
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1201  N.  GALVIN  PARKWAY 
PHOENIX,  AZ  85008 


GARDEN  EVENTS 

SEPTEMBER 

6  Family  Day  —  Activities  planned  for  family  participation:  essay  and  coloring  contests,  guided 
Garden  tours,  desert-related  crafts  and  seed  planting.  Monday,  9  a.m.-noon. 

18  Four  Peaks  —  A  beautiful  view  of  Roosevelt  Lake  is  rewarding  after  a  hike  to  identify  some 
higher  elevation  flora  in  this  area  northeast  of  Phoenix.  Participants  must  register  by  Sep¬ 
tember  14.  Saturday,  8  a.m. 

25  Plants  for  Desert  Landscapes  —  A  one-session  workshop  introducing  the  wide  range  of 
plant  materials  for  use  in  desert  landscapes  through  discussion,  slides  and  a  walk  through  the 
Garden.  This  class  is  recommended  as  preparation  for  the  Desert  Landscaping  class  beginning 
September  30.  Participants  must  register  by  September  20.  Saturday,  8  a.m.-noon. 

30  Desert  Landscaping  —  The  theory  of  designing  a  creative  landscape  will  be  discussed  in  this 
four-session  workshop.  Fee  includes  the  book  Western  Home  Landscaping.  Participants  must 
register  by  September  23.  Thursday,  7-9  p.m. 


The  Garden  is  open  every  day  of  the  year  8  a.m.  to  sunset. 
(7  a.m.  to  sunset  July  and  August) 
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PRESIDENT’S  REPORT 


The  Desert  Botanical  Garden  has  entered  a  dynamic  period.  This  period  is  one  of 
transition  and  change.  Change  often  means  throwing  out  the  old  and  establishing 
something  completely  new.  This  is  not  the  case.  The  Garden  is  building  on  the  old, 
the  established  programs  and  people  and  is  expanding  to  meet  the  future  needs  of 
the  Valley. 

The  strength  of  the  Garden  has  and  always  will  be  its  members,  volunteers  and 
staff.  The  members  are  the  backbone,  they  have  joined  because  the  Garden  has 
something  to  offer  them.  The  members  also  see  other  potential  needs  that  the  Gar¬ 
den  can  provide  and  these  we  must  meet. 

The  volunteers  are  the  muscle.  They  contribute  thousands  of  hours  of  their 
valuable  time  to  make  the  programs  offered  by  the  Garden  function.  Without  these 
hours  the  Garden  could  not  serve  its  members  or  the  community. 

The  staff  through  their  devotion  to  the  Garden’s  program  help  initiate  and  carry 
out  programs,  stimulate  new  ideas  and  hold  all  of  the  facets  of  the  diverse  Garden 
program  together.  In  viewing  the  functioning  of  the  Garden,  it  becomes  obvious  that 
it  is  like  an  organism  with  many  arms,  one  in  which  all  parts  are  dependent  on  each 
other  for  the  health  and  growth  of  the  whole. 

The  past  year  has  seen  the  Garden  expand  some  of  its  programs  that  serve  the 
members  and  community.  Field  trips  to  faraway  places  like  Baja;  family  days  such  as 
the  Thanksgiving  Day  program;  educational  programs  such  as  “Vegetable  Gar¬ 
dening  in  the  Desert’’;  and  special  programs  like  the  “Las  Palmas  Altas’’  tour,  are 
only  a  few  examples.  These  do,  however,  exemplify  the  emphasis  the  Board  of 
Trustees  has  placed  on  its  work  during  the  past  year  and  its  goals  for  the  future. 

The  Board  realizes  the  need  for  the  Garden  to  become  more  a  part  of  the  com¬ 
munity.  This  means  greater  emphasis  on  education,  demonstration  and  in¬ 
terpretation  of  the  desert  and  desert  plants.  Based  on  these  needs,  the  Board  has  con¬ 
tracted  with  a  master  planning  firm  to  help  us  chart  our  future  with  emphasis  on  the 
next  ten  years.  The  plan  will  include  design  of  programs  and  facilities  for  education, 
research  and  display.  It  will  also  mean  a  program  for  major  capital  funding  which  the 
Board  will  initiate  in  fall  1982.  It  will  mean  help  from  all  of  the  Garden’s  broad 
family. 

More  immediately,  the  Board  has  encouraged  the  staff  to  develop  demonstration 
gardens  for  all  interested  in  desert  landscaping.  The  Garden  also  looks  forward  to 
working  with  the  City  of  Phoenix  on  its  water  conservation  program .  The  Garden 
hopes,  through  its  examples,  to  make  residents  of  the  Valley  and  Southwest  more 
aware  of  the  desert’s  beauty  and  fragility. 

The  Desert  Botanical  Garden  is  a  resource  of  which  members,  staff  and  all  Valley 
residents  can  be  proud. 


Duncan  Patten 
President 
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DIRECTOR’S  REPORT 


It  is  my  pleasure  to  report  again  that  the  state  of  the  Garden  continues  to  be 
sound.  The  Garden  has  not  only  grown  over  the  past  year  at  a  modest  rate  by  most 
economic  barometers,  but  it  also  continues  to  improve  both  the  quality  and  ef¬ 
fectiveness  of  its  programs. 

A  review  of  the  Garden’s  financial  statements  at  the  end  of  the  fiscal  year  verifies 
that  improvements  have  been  made  in  almost  every  account. 

Attendance  increased  by  only  four  percent  (to  117,702)  in  comparison  with  last 
year,  but  admission  fees  have  increased  by  31  percent,  and  Gift  Shop  sales  receipts 
have  increased  by  32  percent. 

Membership  increased  36  percent  (from  1,211)  to  a  record  high  of  1,651  members, 
thanks  to  the  efforts  of  the  board’s  Membership  Committee,  chaired  by  William 
Wingate,  Jr.,  which  authorized  the  Garden’s  first  direct  mail  campaign,  resulting  in 
97  new  memberships,  and  the  membership  tour  of  John  Rhuart’s  “Las  Palmas 
Altas’’,  Garden-coordinated  by  Board  Member  Nancy  Swanson,  which  accrued  174 
more  memberships  for  the  Garden.  An  additional  62  memberships  resulted  from  the 
dedicated  efforts  of  the  Garden’s  volunteers  who  solicited  them  at  this  year’s  Cactus 
Show  and  Spring  Plant  Sale. 

Another  membership  highlight  this  year  was  the  very  successful  Garden-sponsored 
natural  history  expedition  to  Baja  California  enjoyed  by  31  members  in  early  March. 
This  offering,  also  arranged  by  Nancy  Swanson,  is  considered  the  first  in  a  series  of 
extended  tours  designed  to  provide  the  Garden’s  membership  with  interesting  and 
informative  first-hand  experiences  with  plants  in  nature  or  grown  by  other  people . 

In  addition  to  the  many  new  personal  memberships  to  the  Garden  this  year, 
Camelview  Plaza  and  Del  Webb  Realty  and  Management  Co.  are  welcomed  as  new 
corporate  members. 

Contributions  to  the  Garden  have  never  been  greater,  having  increased  by  78  per¬ 
cent,  thanks  to  donations  by  major  contributors  (listed  on  page  122). 

Fully  as  important  are  the  many  smaller  contributions  which  come  to  the  Garden 
as  supplements  to  the  charge  for  membership,  memorials  and  general  contributions. 

To  all  who  gave,  large  and  small  amounts  alike,  we  at  the  Garden  thank  you  for 
those  votes  of  confidence  in  the  work  that  we  do. 

Total  income  increased  32  percent  and  total  expenditures  increased  29  percent  over 
the  same  period  last  year.  The  continuing  net  increase  over  the  past  two  years  has 
enabled  the  Garden  to  establish  a  sound  operating  reserve  as  well  as  make  several 
much-needed  improvements  to  its  physical  plant. 

Other  vital  contributions  to  the  Garden  came  in  the  form  of  many  in-kind  con¬ 
tributions,  too  diverse  to  enumerate  here,  and  in  the  form  of  volunteer  services.  The 
continued  high  rate  of  growth  in  volunteerism  at  the  Garden  has  been  nothing  short 
of  phenomenal!  Total  contributed  service  to  the  Garden  went  from  9,614  hours  to 
14,624  hours,  an  increase  of  52  percent!  This  great  service  is  a  further  indication  of 
the  community’s  increasing  perception  of  the  Garden  as  an  important  local  as  well  as 
national  resource,  and  therefore  worthy  of  support  at  the  grass-roots  level.  In  the  past 
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two  years,  volunteer  service  to  the  Garden  has  more  than  doubled!  We  at  the  Garden 
are  sincerely  appreciative  and  not  a  little  awed  at  this  trend,  knowing  full  well  that 
volunteerism  will  be  the  most  important  source  of  support  for  non-profit  cultural  in¬ 
stitutions  in  the  years  ahead.  To  all  who  have  contributed  in  this  personal  and  vital 
way,  we  heartily  thank  you  as  well! 

Highlights  of  Garden  accomplishments  this  year  include : 

1)  The  renewal  of  a  General  Operating  Support  Grant  for  $33,460  from  the  In¬ 
stitute  of  Museum  Services,  which  has  enabled  the  Garden  to  continue  the  com¬ 
puterization  process  of  its  plant  data  base  and  to  fund  partially  the  comprehensive 
planning  process  currently  underway ; 

2)  The  receipt  of  a  Youth  Projects  Planning  Grant  for  $2,500  from  the  National 
Endowment  for  the  Humanities  which  has  made  possible  the  planning  and  develop¬ 
ment  of  ethnobotanical  programs  coordinated  by  Garden  Research  Associate  Ruth 
Greenhouse  and  designed  to  make  young  people  aware  of  the  rich  natural  and 
cultural  heritage  inherent  in  southwestern  plants  and  peoples ; 

3)  The  selection  of  professional  planners  and  designers  and  the  letting  of  a  contract 
to  The  Potomac  Group  of  Washington,  D.C.  and  Johnson  Johnson  &  Roy  of  Ann  Ar¬ 
bor,  Michigan  for  the  production  of  a  comprehensive  (master)  plan  for  the  long- 
range  development  of  the  Garden,  thanks  to  progress  made  in  this  area  by  the 
Board’s  dedicated  and  hard-working  Development  Committee,  chaired  by  Donald 
Hutton. 

4)  The  organization  of  a  Craft  Guild,  led  by  volunteers  Maggie  Nowlin  and  An¬ 
nette  Weaver,  whose  purpose  is  to  manufacture  and  sell  arts  and  crafts  to  benefit  the 
Garden.  The  Guild’s  first  Craft  Fair  will  be  held  November  19-21 ;  proceeds  will  be 
used  for  the  installation  of  a  new  lighting  system  for  Webster  Auditorium ; 

5)  The  completion  of  the  Garden’s  first  Spring  Docent  Training  Program  which 
resulted  in  a  record  number  of  31  new  docents  in  the  graduating  class ; 

6)  The  computerization  of  the  Garden’s  more  than  18,900  plant  records,  which 
enables  it  to  analyze,  change  and  improve  its  living  collections  with  infinitely  greater 
accuracy,  care  and  ease.  By  this  time  next  year,  the  Garden  will  be  able  to  analyze  and 
report  on  the  status  of  its  living  collections  more  effectively  than  any  other  botanical 
institution  in  North  America ; 

7)  The  construction  of  a  new  1,632-square-foot  lath  house  and  the  erection  of  a 
800-square-foot  greenhouse  donated  by  Garden  member  Elinor  DiFalco,  both  of 
which  facilities  have  greatly  enhanced  the  Garden’s  ability  to  stage  bigger  and  better 
plant  sales ; 

8)  The  installation  of  special  equipment  designed  to  meet  the  needs  of  the 
physically  handicapped  in  the  Garden’s  restroom  facilities  and  other  public  areas, 
thanks  in  large  pan  to  the  Mullineaux  family  whose  donations  made  these  im¬ 
provements  possible. 

9)  The  installation,  from  the  Visitor  Center  (Gift  Shop)  to  Webster  Auditorium,  of 
a  path  and  Garden  lighting  system  which  will  be  inaugurated  this  autumn ; 

10)  Extensive  improvements  to  the  Garden’s  entrance  on  Galvin  Parkway  which 
have  been  made  through  design  changes  in  fencing  and  pathing,  and  landscaping 
with  native  plants  salvaged  from  several  development  sites  throughout  central  and 
southern  Arizona ; 
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11)  The  initiation  of  a  novice  category  in  the  Garden’s  Cactus  Show,  which  was 
again  co-sponsored  by  The  Phoenix  Gazette  and  the  Central  Arizona  Cactus  and  Suc¬ 
culent  Society'.  This  new  category  attracted  many  new  competitors  to  this  largest  of  all 
southwestern  cactus  shows ; 

12)  The  establishment  of  a  new  administrative  position,  that  of  Director  of  Human 
Resources,  to  attend  to  the  development  of  new  programs  for  Garden  members  and 
volunteers  and  to  reflect  the  increasing  importance  of  these  groups  in  the  long-term 
welfare  and  effectiveness  of  the  Garden ; 

13)  The  Garden’s  public  awareness  program  involving  its  resources  and  services  has 
continued  to  expand  over  the  past  year,  not  only  through  increasing  audio-visual  and 
print  media  outlets,  but  also  engaging  in  cooperative  community  activities  like 
Phoenix  Arts  Coming  Together  workshops,  Rio  Salado  Community  College 
Discovery'  Programs,  Central  Arizona  Museum  Association  exhibitions,  and 
educational  displays  in  the  Arizona  Native  Plant  Society  Fair,  Arizona  State  Fair, 
Camelview  Plaza,  Phoenix  Public  Library  and  Pulliam  Plaza ; 

14)  The  development  of  new  and  informative  educational  programs  including, 
among  others,  illustrated  presentations  on  Bible  Plants,  Indian  Harvest 
(Thanksgiving  Day)  activities,  a  lecture  series  entitled,  “Desen  Plants:  Nature’s 
Grocery'  Store’’,  a  Children’s  Discovery  Map  and  special  tour  of  the  Garden,  a 
children’s  workshop  on  plants  used  by  Native  Americans,  and  other  activities  to  en¬ 
courage  the  use  of  the  Garden  as  a  learning  resource  for  families  and  young  people ; 
and 

1 5)  The  initiation  of  an  increasing  number  of  cooperative  research  activities  with 
other  plant-related  organizations  in  the  Southwest;  currently  the  Garden  provides 
resources,  space  and  staffing  for  both  basic  and  applied  studies  involving;  1)  The 
Propagation  of  Potential  Economic  Desert  Plants  (Amerind  Agrotech  Laboratory),  2) 
Drought  Sensitivity  in  Winter- Active  Sonoran  Desert  Ephemerals  (Arizona  State 
University),  3)  Ecology  and  Adaptation  in  Brittlebush  (Encelia)  (University  of  Utah), 
and  4)  Propagation  and  Reintroduction  of  Agave  arizonica  into  Natural  Habitat 
(U.S.  Forest  Service).  In  addition  to  cooperating  with  these  organizations,  the  Gar¬ 
den  has  also  served  as  a  research  resource  for  many  scientists,  coming  this  year  from 
such  diverse  parts  of  the  world  as  Australia,  People’s  Republic  of  China,  England, 
Mexico,  the  Soviet  Union,  Switzerland  and  Zimbabwe,  as  well  as  from  all  over  the 
United  States.  Good  progress  continues  to  be  made  on  Dr.  Gentry’s  classical 
monograph  on  The  Agaves  of  Continental  North  America ,  and  it  is  expected  to  be 
published  by  the  University  of  Arizona  Press  later  this  year. 

Every'  year  has  its  share  of  setbacks,  and  this  one  is  no  exception.  The  Garden  has 
been  plagued  by  several  minor  thefts  and  petty  acts  of  vandalism  over  the  past  year. 
Each  threat  to  the  safety  and  security  of  Garden  property  has  been  met,  however, 
with  a  firm  response  to  safeguard  against  similar  or  greater  acts  of  maliciousness.  It  is 
expected  that  control  measures  and  security  alarm  systems  now  or  soon-to-be  in¬ 
stalled  will  be  sufficient  to  counter  effectively  such  threats  in  the  future. 

Much  work  of  a  more  positive  nature  yet  needs  to  be  accomplished.  Improvements 
to  Garden  displays,  slated  to  interpret  landscape,  medicinal  and  potential  economic 
plants,  have  been  delayed ;  consequently,  efforts  to  develop  these  features  in  the  year 
ahead  need  to  be  redoubled. 
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While  a  preliminary  plan  for  the  long-range  development  of  the  Garden  has  been 
enthusiastically  received  recently,  a  great  deal  of  hard  work  awaits  consultants,  staff 
and  trustees  before  a  satisfactory  final  plan  for  the  Garden’s  total  development  may 
be  forthcoming  this  autumn. 

The  Garden’s  property  lease  with  the  City  of  Phoenix  is  due  for  renewal  in  the 
coming  fiscal  year,  providing  an  opportunity  to  request  two  very  beneficial  changes 
affecting  the  Garden’s  long-term  welfare,  namely:  1)  an  increase  in  the  lease  period 
from  only  five  years  to  a  much  longer  term  more  consonant  with  similar  relationships 
between  other  non-profit  cultural  institutions  and  the  governments  from  which  they 
lease  property  for  operational  purposes,  and  2)  an  equitable  exchange  of  a  16-acre 
portion  of  property  on  the  west  side  of  Galvin  Parkway  (currently  leased  by  the  Gar¬ 
den  but  of  little  value  to  it)  for  a  similar-sized  portion  of  currently  unused  city 
property  on  the  east  side  of  Galvin  Parkway  and  contiguous  with  the  Garden,  which 
will  be  of  critical  importance  in  view  of  the  Garden’s  long-term  development  plans. 

Recently,  the  Garden  received  interim  approval  toward  museum  accreditation  by 
the  American  Association  of  Museums  and  the  American  Association  of  Botanical 
Gardens  and  Arboreta.  A  great  deal  of  effort  on  the  pan  of  staff  and  trustees  alike  is 
required,  however,  before  the  Garden  may  be  accorded  status  as  a  fully-accredited 
museum  meeting  standards  of  professionalism  acceptable  to  the  aforesaid 
associations. 

In  summary,  with  the  increasing  numbers,  support  and  enthusiasm  from  among 
its  Board  of  Trustees,  staff,  volunteers  and  membership,  the  Garden  has  made  and 
will  continue  to  make  good  progress  in  accomplishing  the  above  objectives  as  well  as 
in  fulfilling  its  overall  mission,  that  of  developing  and  delivering  programs  and  ser¬ 
vices  designed  to  increase  man’s  awareness  of  and  appreciation  for  plants  in  desen  en¬ 
vironments  and  their  importance  in  the  quality  of  his  life. 


Charles  A.  Hue  kins 
Director 


DEPARTMENTAL  REPORTS 

Plant  Collections  Department 

This  past  year  marks  the  second  full  fiscal  year  for  the  Plant  Collections  Depart  - 
ment.  Many  interesting  projects  have  been  initiated  and  much  progress  has  been 
made. 

The  department  had  much  help  from  student  interns  and  volunteers.  The  hor¬ 
ticulture  crew  also  spent  much  of  its  time  assisting  with  Plant  Collections  Department 
activities.  A  great  deal  of  help  from  the  volunteers  took  place  in  the  seed  program 
and  propagation  areas.  These  two  vital  areas  of  the  department  would  have  been 
severely  weakened  without  such  assistance. 

The  major  activity  was  the  computerization  of  plant  records.  At  the  present  time, 
all  plant  records  data  are  in  computer  readable  form.  New  accessions  are  being  en¬ 
tered,  and  updating  is  taking  place.  The  next  major  steps,  which  will  be  completed 
shortly,  are  the  merging  of  the  various  files  and  reports  being  written.  Throughout 
the  project,  reviews,  revisions  and  refinements  have  occurred  and  will  be  ongoing. 
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The  mapping  inventory  of  the  collections  is  progressing.  Over  one-third  of  the 
beds  have  been  mapped.  The  Cactus  and  Succulent  Houses  have  been  completed. 
With  these  maps,  and  the  cross-referencing  capabilities  of  the  computer,  the  ability 
to  analyze  these  portions  of  the  collections  has  been  greatly  enhanced. 

The  new  systems  necessitated  reworking  the  entire  accession  decision-making 
process,  and,  in  turn,  the  procedures  by  which  a  plant  is  accessioned.  These  basic 
changes  were  reflected  in  information  supplied  for  the  Garden’s  Comprehensive 
Plan.  Policies  and  programs  have  been  and  are  being  reviewed  in  the  collections,  seed 
program,  propagation  and  research  projects. 

The  department  has  been  actively  involved  with  the  programs  of  the  newly-formed 
Arizona  Botanical  Garden  Association  (ABGA).  The  organization  and  im¬ 
plementation  of  cooperative  endeavors  such  as  seed-collecting  trips,  plant  salvages 
and  endangered  plant  propagation  have  been  beneficial  for  all  members  of  the 
Association,  including  the  Garden. 

A  seed-collecting  trip  to  Baja,  California,  three  plant  salvages  and  three  other  field 
trips  to  locate  a  proposed  endangered  plant,  Agave  arizonica,  took  place  this  year. 
Seeds  obtained  from  these  trips  were  included  in  the  1982  Index  Seminum,  which 
was  distributed  to  150  institutions  worldwide. 

An  inventory  of  seed-storage  facilities  has  been  completed,  and  new  seed  lists 
organized.  Approximately  340  taxa  were  tried  from  seed  in  the  propagation  area. 

Extra  plants  from  the  propagation  program  can  now  be  stored  in  the  new  sales 
area.  All  greenhouse  plants  have  been  replanted  and  organized  by  family  and 
cultural  characteristics.  Two  new  soil  sterilizers  will  help  combat  soil-related  pests  in 
all  plantings. 

During  the  year,  665  plants  were  planted  into  the  permanent  collections.  A  total 
of  708  plants  representing  16 1  taxa  were  accessioned.  Plants  which  were  deac- 
cessioned  totaled  419. 

Assistance  was  provided  to  other  departments  for  many  activities  and  special 
events.  Ongoing  projects  included  increasing  the  number  of  plant  signs,  developing 
interpretive  displays  in  the  Garden,  and  answering  522  special  requests  for  in¬ 
formation  on  plants  and  plant  care. 

The  department  received  many  generous  donations  of  seeds,  plants,  pots,  trays 
and  other  materials.  These  items  were  used  in  the  day-to-day  activities  and  were  a 
major  factor  in  making  the  past  year  successful  and  rewarding. 


Victor  Gass 
Curator  of  Living  Collections 


Grounds  Department 

The  crew,  along  with  many  hardworking  volunteers,  has  accomplished  a  number 
of  major  projects  this  year. 

The  Boy  Scouts  of  America  Eagle  Scout  projects  have  improved  the  Garden’s  safety 
and  appearance.  Matt  Moore  and  John  Christensen  worked  on  moving  the  service 
road  fences  and  gate  into  a  less  visible  location  at  the  front  entrance.  They  also  con¬ 
structed  a  rock-bordered  foot  path  along  the  main  entrance  drive. 
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In  addition  to  the  new  path,  the  front  entrance  area  has  been  planted  with  ap¬ 
proximately  200  native  plants.  These  plants  came  from  three  plant  salvages  com¬ 
pleted  this  year,  on  which  a  total  of  over  325  plants  were  saved. 

Construction  of  the  rock  border  along  the  Quail  Run  Path  in  the  central  area  of  the 
Garden  was  completed.  The  crew  assisted  the  Maintenance  Department  with  the 
path  lighting  installation  project.  Opening  and  refilling  all  the  needed  trenches, 
while  avoiding  plant  damage,  were  major  considerations. 

The  Cactus  House  now  has  a  raised  display  bed  for  South  American  species, 
especially  Echinopsis.  This  bed  was  constructed  from  funds  received  in  memory  of 
Kathy  Corbet.  The  Garden’s  plant  sales  now  have  a  new  home  in  the  form  of  a  new 
lath  house  and  greenhouse.  This  project  was  interdepartmental  in  its  development 
and  construction  and  is  the  most  important  improvement  in  which  the  horticulture 
crew  participated.  The  crew  also  assisted  other  departments  in  classes,  field  trips, 
slide  shows,  articles,  photographs,  interviews,  displays  and  special  event  preparation. 

The  more  “routine”  projects  which  took  considerable  effort  and  time  include 
“touch  ups”  to  the  new  rabbit-proof  fence,  Agave  snout  weevil  eradication  project 
and  pruning  of  the  overgrown  native  creosote  bushes.  The  regular  gardening  projects 
of  watering,  weeding,  wildflower  seed  sowing,  and  general  Garden  upkeep  also  kept 
the  crew  very  busy . 

Along  with  the  regular  jobs,  the  crew  offered  its  ideas  for  the  Comprehensive  Plan. 
The  development  of  this  plan  has  already  helped  define  direction  and  priorities  for 
growth,  as  well  as  pointing  out  problem  areas  and  possible  solutions  within  the 
department. 


Victor  Gass 
Curator  of  Living  Collections 


Buildings  Department 

The  department  head,  as  chairman  of  the  Safety  Committee  for  part  of  the  year, 
oversaw  safety  improvements  to  the  Garden. 

A  great  amount  of  time  was  spent  collecting  data  and  working  on  the  long-range 
planning  of  the  Garden. 

The  security  system  was  enlarged  and  improved,  and  additional  locks  and  gratings 
were  installed  to  deter  burglary. 

A  computer  system  with  special  electrical  systems  was  installed  for  plant  records. 

Planning  was  conducted  to  enlarge  and  improve  the  telephone  system.  Cables  and 
a  main  panel  were  installed  for  the  future  installation  of  an  expanded  system. 

The  Buildings  Department  secured  bids  and  supervised  sub-contractors  who  in¬ 
stalled  a  new  electrical  main  at  the  Gift  Shop ;  installed  wiring  for  path  lighting  from 
the  Gift  Shop  to  the  Webster  Auditorium ;  installed  new  roofs  on  the  Gift  Shop  and 
the  wings  of  the  Auditorium;  repainted  the  Garden’s  vehicles;  rebuilt  the  parapet 
on  the  Gift  Shop;  repainted  the  Gift  Shop  inside  and  outside,  and  improved  the 
public  restrooms’  accessibility  for  handicapped  visitors. 

The  following  space  changes  were  made  to  accommodate  our  expanding  staff :  set 
up  an  office  for  the  Human  Resources  Department;  moved  and  improved  the  volun- 


SEPTEMBER.  1982 


105 


teer  room ;  set  up  a  lounge  in  the  trailer  for  the  staff  and  volunteers  (an  air  con¬ 
ditioner  has  been  installed),  and  moved  the  Buildings  Department  office  to  the 
maintenance  shop  west  of  the  Archer  House. 

Major  improvements  to  the  Garden  included  the  construction  of  a  sales  lath  house 
and  greenhouse  as  well  as  renovation  of  the  front  entrance.  These  were  completed  as 
a  joint  effort  with  the  Grounds  Department. 

General  improvements  to  the  Garden  included  extension  of  pipelines  along  the 
Arizona  Trail  and  in  the  Australian  Section;  installation  of  handrails  on  the  ramp  to 
the  Auditorium  to  assist  handicapped  visitors ;  installation  of  wrought  iron  on  the 
doors  and  windows  of  the  Business  Manager’s  and  Curator’s  offices  for  security;  in¬ 
stallation  or  improvement  of  wrought  iron  gates  at  the  Archer  House,  student  en¬ 
trance  and  Herbarium  as  a  deterrent  to  rabbits ;  installation  of  refrigerated  drinking 
fountains  in  the  Cactus  House  and  the  public  restrooms;  addition  of  a  raised  rock 
bed  in  the  Cactus  House  (joint  effort  with  the  Grounds  Department) ;  installation  of 
gates  in  the  rabbit  fence  adjacent  to  the  carport  and  propagation  area;  improvement 
of  the  shop  by  adding  a  sink;  installation  of  storage  shelving  for  the  Publications 
Department;  installation  of  locks  on  cabinets  in  the  Richter  Memorial  Library,  and 
procurement  of  wrought  iron  for  an  additional  shaded  cactus  bed  along  the  paths. 

In  an  effort  to  expand  the  department,  a  search  was  made  for  a  full-time,  ex¬ 
perienced  department  head.  In  the  coming  year,  the  Building  Department,  in  the 
capable  hands  of  Frank  Brewer,  is  expected  to  continue  making  improvements  to  the 
Desert  Botanical  Garden. 


Ross  Berkheimer 
Maintenance  Superintendent 


Gift  Shop 

The  Gift  Shop  had  an  excellent  year,  showing  a  $17,500  increase  over  planned 
sales. 

Plant  sales  in  the  Shop  accounted  for  a  large  percentage  of  the  increase,  reaching  a 
peak  of  32  percent  of  total  sales  in  the  month  of  February.  The  fine  rocks  and 
minerals  that  were  introduced  generated  sales  of  $11,000. 

All  new  merchandise  purchased  is  desert-related  and  of  good  quality.  Improving 
the  image  of  the  Shop,  in  which  the  public  is  introduced  to  the  Garden,  was  a  major 
factor  in  merchandise  selection. 

The  first  annual  “Members’  Preview  Shopping  Night’’  was  held  in  November  and 
was  very  well  received . 

The  new  lath  house  and  greenhouse  were  used  to  house  the  Cactus  Show  Sale  and 
Spring  Plant  Sale. 

New  hours  were  set  for  the  Gift  Shop  beginning  May  1.  During  July  and  August, 
the  Shop  will  be  open  from  7  a.m.  to  5  p.m.,  and  the  balance  of  the  year  from  8  a.m. 
to  5  p.m. 

In  May  a  Plant  Sale  Committee  meeting  was  held  and  subcommittees  formed. 
Subcommittees  are  chaired  by  the  members  of  the  committee.  Each  subcommittee 
chairperson  is  responsible  for  a  specific  phase  of  the  plant  sales  and  for  recruiting 
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volunteers  to  assist  her  or  him.  The  following  are  the  subcommittees  and  the  people 
chairing  them:  labeling,  Nancy  Rheinlander;  master  plant  list,  Jean  Cordts; 
photographs,  Mary  Bess  Mulholland;  sign  information  and  plastic  labels,  Ollie  Belle 
Case;  receiving  plant  deliveries,  Margaret  Caldwell;  plant  maintenance,  Elaine 
Averitt ;  physical  set  up,  Victor  Gass,  and  experts’  booth,  John  Graham. 

In  May  the  Garden  joined  the  Museum  Stores  Association.  The  Gift  Shop  Manager 
attended  a  seminar  in  Chicago  May  9-11.  The  results  of  the  Sales  Analysis  Seminar 
showed  that  the  Garden’s  Shop  did  very  well  in  fiscal  year  1980-1981  in  comparison 
with  other  museum  shops  throughout  the  country.  As  a  result  of  the  workshop  and 
interaction  with  other  store  managers,  new  ideas  and  fresh  approaches  to  museum 
store  management  will  be  implemented  in  fiscal  year  1982-1983. 


Pat  Korf 
Gift  Shop  Manager 


Education  Department 

Reorganization  and  expansion  of  several  programs  have  marked  the  Education 
Department  this  year. 

Twenty-seven  of  the  graduates  of  the  first  Spring  Docent  Training  Class  joined  10 
graduates  from  the  fall  class,  bringing  the  active  docent  force  to  40.  Docents  provided 
117  guided  tours  for  3,253  visitors  and  were  available  for  70  unscheduled  tours 
benefitting  1,309  visitors,  an  800  percent  increase  over  last  year.  Sunrise  tours  in  July 
and  August  served  143  visitors. 

The  Education  Department  scheduled  a  total  of  366  tours,  guided  and  unguided, 
for  11,276  visitors,  a  38  percent  decrease  over  1981-82. 

The  children’s  tour  program  has  been  expanded  with  the  addition  of  a  Discovery 
Map  which  is  distributed  to  grades  pre-kindergarten  through  third  grade  on 
unguided  tours.  The  map  is  also  available  for  purchase  in  the  Gift  Shop.  Volunteer 
Juanita  Kennedy  scripted  a  guided  tour  “There’s  a  Zoo  in  our  Garden’’,  featuring 
plants  whose  common  names  are  animal  names,  for  the  same  age  group.  A  classroom 
activity  packet  to  be  used  in  conjunction  with  this  tour  has  also  been  written.  Volun¬ 
teer  Jan  Griffin  wrote  “Desert  Detective’’,  a  self-guiding  tour  activity  designed  for 
ages  9-12,  presently  being  edited  for  publication  this  fall. 

Seventeen  classes  and  workshops  were  held  with  228  people  attending,  and  133 
people  participated  in  nine  field  trips.  This  represents  a  total  of  63  percent  of  all 
scheduled  offerings. 

Fifty  children,  Anglo  and  Native  American,  participated  in  a  two-day  workshop 
emphasizing  uses  of  desert  plants  by  Native  Americans.  This  was  organized  by  Ruth 
Greenhouse,  the  Garden’s  Research  Associate  and  was  funded  by  a  grant  from  the 
National  Endowment  for  the  Humanities. 

The  Garden’s  Lecture  Series  continued  in  the  fall  with  120  people  attending  a 
series  of  presentations  on  “Desert  Plants:  Nature’s  Grocery  Store’’  by  Ms.  Ruth 
Greenhouse,  Mr.  Robert  Gasser  and  Mr.  Gary  Nabhan. 

Other  continuing  programs  included  Family  Day,  attended  by  220  children  and 
298  adults,  nine  afternoon  public  slide  lectures  attended  by  373  people  and  28  Girl 
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Scout  badge  workshops  in  basketry,  natural  dyeing,  weaving  and  wildlife  attended  by 
341  girls.  The  1981  Wildflower  Network  was  enthusiastically  received  by  the  public, 
with  over  5,000  calls  recorded  on  the  Network  Hotline  from  March  3  to  April  19- 

At  Indian  Harvest,  a  new  event  to  be  held  each  Thanksgiving,  156  people  were  ser¬ 
ved  samples  of  foods  prepared  from  authentic  Native  American  recipes. 

The  Education  Department  has  expanded  the  outreach  program  considerably  this 
past  year.  Staff  and  volunteers  have  developed  or  revised  nine  slide  shows  for  our 
collection.  Docents  presented  13  slide  lectures  at  locations  away  from  the  Garden. 
One  of  these,  “Plants  of  the  Bible,"  was  conceived,  researched,  photographed  and 
scripted  by  volunteers  Ollie  Belle  Case,  Jean  Cordts  and  Mary  Bess  Mulhollan.  The 
revised  “Poisonous  and  Edible  Plants  of  the  Desert"  has  been  duplicated  by  the 
Maricopa  County  Sheriff’s  Posse,  for  use  in  outreach  and  education  programs. 
“Desert  Appreciation",  a  lecture-demonstration,  is  being  developed  for  school 
visitation  programs. 

New  educational  displays  were  developed  with  the  help  of  the  Art,  Plant  Collec¬ 
tions  and  Grounds  Departments.  Living  plants  were  used  in  exhibits  in  the  Douglas 
Display  Case  in  the  Cactus  Lath  House  to  illustrate  the  following:  Indian  Food 
Plants,  Succulents,  Seeds,  the  Agave  family,  and  South  African  Succulents.  Webster 
Auditorium  housed  new  displays  on  Seed  Dispersal,  How  a  Desert  is  Formed,  Desert 
Plants:  A  Container  of  Life,  Desert  Plants:  Nature’s  Grocery  Store,  How  Plants  Get 
Their  Names  and  a  botany  series  beginning  with  Stems  and  Leaves.  The  Department 
also  prepared  several  exhibits  for  display  outside  the  Garden,  including  the  Arid- 
Zona  Landscaping  Contest  exhibit  at  the  Phoenix  Public  Library,  Central  Branch, 
and  the  Phoenix  Arts  Coming  Together  Workshop. 

The  Department  coordinated  the  activities  of  three  students  in  the  Student  Intern 
Program.  One  worked  within  the  Horticulture  Department  and  the  other  two  were 
involved  in  all  departments  of  the  Garden’s  operation. 

In  order  to  keep  abreast  of  current  developments  and  to  maintain  a  level  of 
professionalism,  the  Garden,  through  the  Education  Department,  subscribes  to 
Roundtable  Reports:  The  Journal  of  Museum  Education  and  has  recently  joined 
Western  Interpreters  Association  (WIA),  Arizona  Association  for  Learning  in  and 
about  the  Environment  (AALE)  and  Arizona  Science  Teachers  Association  (AST A). 

In  January,  the  Department  hosted  the  bimonthly  meeting  of  the  Arizona 
Museum  Educators  Association  and  presented  the  topic  “Displays". 

The  Education  Director  attended  the  Alliance  of  Southwest  Museum  Educators 
Symposium  in  May  1982  in  Salt  Lake  City. 


Mary  Fulton 
Education  Director 

Volunteer  and  Membership  Departments 

The  position  of  Human  Resources  Director  was  created  in  October  1981  with  the 
responsibility  of  coordinating  the  Volunteer  and  Membership  Departments  and  ac¬ 
ting  as  the  Safety  Committee  Chairman. 
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Volunteer  Department 

In  the  past  year,  volunteers  have  contributed  over  14,624  hours,  an  increase  of  52 
percent  over  the  past  year,  allowing  the  Garden  to  move  in  new  directions.  Volun¬ 
teers  have  been  encouraged  to  pursue  special  interests  such  as  in  trees  and  shrubs, 
Biblical  plants  and  animals  of  the  desert,  and  have  created  slide  shows  to  be  presen¬ 
ted  to  the  public.  Broadening  the  scope  of  the  Girl  Scout  Program,  designing  tours 
and  activities  especially  for  children  and  teaching  holiday  workshops  have  been 
achieved  through  the  efforts  of  volunteers.  These  offerings  have  greatly  enhanced  the 
Garden ’s  outreach  program . 

The  interest  and  creative  talents  of  a  group  of  volunteers  has  led  to  the  formation 
of  the  Garden’s  first  Craft  Guild  under  the  guidance  of  Maggie  Nowlin  and  Annette 
Weaver.  The  immediate  goal  of  this  group  is  to  make  crafts  to  be  sold  at  the  Fall 
Craft  Fair  in  November.  Income  from  this  event  will  go  towards  the  purchase  of  track 
lighting  for  the  Webster  Auditorium.  Projects  being  made  include  windbells, 
chimes,  ornaments  and  crafts  with  the  influence  of  the  Southwest. 

Throughout  the  year,  volunteers  have  contributed  articles  to  the  Volunteer 
Newsletter,  a  monthly  communication  by  this  department. 

Monthly  volunteer  meetings  have  included  field  trips  to  Canyon  Lake  and  Seven 
Springs,  slide  shows  of  boojum  trees,  poisonous  and  edible  plants  and  plants  of  the 
Bible,  tours  of  the  Rosson  House  and  Silva  House  in  Heritage  Square,  a  potluck  lun¬ 
cheon,  Christmas  decoration  workshops  and  hands-on  experiences  of  learning  CPR 
(cardio-pulmonary  resuscitation)  and  how  to  operate  fire  extinguishers. 

The  department  has  recruited  volunteers  to  assist  with  the  needs  of  each  depart¬ 
ment  and  to  help  plan  and  implement  special  events.  Coordination  of  the  Annual 
Photography  Exhibition  was  through  the  efforts  of  Genevieve  Evans  and  Dorothy 
O’Rourke.  A  special  member’s  tour  of  John  Rhuart’s  garden,  “Las  Palmas  Altas’’, 
was  organized  by  Nancy  Swanson.  Garden  volunteers  served  as  guides  under  the 
direction  of  Mary  Bess  Mulhollan.  A  Plant  Sales  Committee,  composed  of  volunteers 
and  staff  members,  continues  to  help  organize  the  fall  and  spring  plant  sales. 

Volunteers  were  formally  recognized  for  their  value  and  commitment  to  the  Gar¬ 
den  at  the  Annual  Volunteer  Luncheon  in  April.  Over  100  guests  enjoyed  the  picnic 
lunch  prepared  by  Duck  and  Decanter.  Certificates  of  appreciation  were  presented  to 
each  volunteer.  Pins  were  awarded  to  volunteers  who  had  contributed  500  or  more 
hours  and  for  1,000  or  more  hours  of  service  to  the  Garden.  There  were  five  recipients 
of  the  500-Hour-Pin  and  seven  recipients  of  the  1,000-Hour-Pin. 

The  Garden’s  travel  trailer  was  designated  as  the  new  volunteer  and  staff  lounge 
and  situated  next  to  the  Herbarium  by  the  Buildings  crew.  The  recent  donation  of  an 
air  conditioner  has  made  it  very  comfortable  during  the  summer  months. 

Photographs  of  volunteers  involved  in  a  variety  of  activities  were  organized  into  a 
Volunteer  Photo  Album  by  Nancy  Rheinlander.  It  captures  many  volunteers  “in  ac¬ 
tion’’  and  will  be  placed  in  the  volunteer  room  for  everyone’s  enjoyment. 

Many  agencies  were  contacted  throughout  the  year  describing  the  need  for  volun¬ 
teer  support.  The  design  of  a  brochure  highlighting  volunteer  opportunities  and  in¬ 
volvement  has  begun. 

Volunteers  continue  to  be  vital  to  the  Garden’s  growth,  for  only  through  their 
dedication,  energies  and  unique  abilities  is  the  Garden  able  to  achieve  its  goals. 
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Membership  Department 

The  year  ending  1982  was  marked  by  continued  growth  in  Garden  membership 
and  corporate  donations.  Membership  and  total  income  from  membership  expanded 
36  percent  over  the  same  period  a  year  ago. 

In  October  1981,  coordination  of  the  Membership  Department  became  the 
responsibility  of  the  Human  Resources  Director.  Membership  records  continue  to  be 
maintained  through  the  efforts  of  the  Membership  Secretary,  Dianne  Pitcher. 

Throughout  the  fall,  preparations  were  made  for  a  direct-mail  solicitation  for  new 
Garden  members.  During  December  and  January,  more  than  6,000  packets  of  in¬ 
formation  were  sent  out  to  individuals  in  the  community  to  introduce  them  to  the 
Garden  and  to  invite  their  support. 

Members’  activities  were  highlighted  by  two  events  during  the  spring.  The  first  was 
the  offering  of  the  Garden’s  first  extended  tour  in  cooperation  with  Nature  Ex¬ 
peditions  International.  This  eight-day  natural  history  expedition  from  San  Diego  to 
the  islands  and  lagoons  of  Baja  California  was  made  possible  through  the  efforts  of 
Nancy  Swanson.  Thirty-two  participants  joined  Dr.  Huckins  and  two  N.E.I. 
naturalists  in  exploring  this  fascinating  area  along  the  West  Coast.  Those  arriving 
early  in  San  Diego  were  offered  the  unusual  experience  of  touring  the  San  Diego 
Zoo.  Emphasized  was  the  plant  life  throughout  the  grounds  and  incorporated  into 
the  displays.  The  response  from  the  group  for  this  trip  was  very  positive  and  a  follow¬ 
up  questionnaire  left  no  doubt  that  the  introduction  of  an  adventure  of  this  nature 
was  most  successful. 

The  second  major  event  was  the  invitation  by  John  Rhuart  for  Garden  members  to 
tour  his  spectacular  garden,  “Las  Palmas  Altas’’,  situated  on  Camelback  Mountain. 
More  than  850  members  strolled  along  the  paths  to  view  the  unusual  collection  of 
plants  from  around  the  world.  From  this  event  alone,  174  new  members  joined  the 
Garden.  Special  thanks  goes  to  Nancy  Swanson,  Debra  Kiefer  and  Mary  Bess 
Mulhollan  for  their  part  in  organizing  this  special  tour,  to  the  volunteers  and  board 
members  for  their  part  as  hosts  and  guides,  and  to  John  Rhuart  and  Mr.  and  Mrs.  Joe 
Shirley  for  making  this  event  possible.  Coinciding  with  this  tour  was  the  appearance 
throughout  the  Valley  of  billboard  advertisements,  donated  by  Gannett  Outdoor 
Company,  inviting  individuals  to  join  the  Garden  during  this  spring  membership 
drive. 

The  Annual  Members’  Meeting  and  elecuon  of  board  members  was  held  Tuesday 
evening,  June  1,  1982.  A  reception  for  retiring  Trustees  John  Daniels  and  John 
Rhuart  and  a  ceremony  recognizing  Mr.  Rhuart  as  the  Garden’s  Chairman  Emeritus 
was  held  on  the  Eliot  Patio.  Reports  of  the  year’s  activities  and  the  current  state  of  the 
Garden  were  given  by  Henry  C.  Triesler,  Jr.,  Chairman;  Dr.  Duncan  T.  Patten, 
President,  and  Dr.  Charles  A.  Huckins,  Director.  Emelia  LaTempa,  Secretary,  an¬ 
nounced  the  newly-elected  Trustees.  A  slide  show  describing  “Desert  Annuals  — 
Where  Do  They  Grow?’’  was  presented  by  Dr.  Patten.  An  outdoor  reception  for 
these  new  Trustees  and  Garden  members  followed  the  program.  The  evening  was  ac¬ 
cented  by  viewing  many  night-blooming  cacti  and  enjoying  light  refreshments. 

The  Human  Resources  Director  was  appointed  the  Safety  Committee  Chairman,  a 
position  held  for  the  past  two  years  by  Ross  Berkheimer,  Garden  Maintenance 
Superintendent.  Plans  for  the  coming  year  are  to  continue  to  concentrate  on  the  im- 
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portance  of  safety  as  established  in  the  past  by  this  committee.  The  Garden  recently 
became  a  member  of  the  Arizona  Safety  Association.  The  Human  Resources  Director 
attended  a  two-day  seminar  sponsored  by  this  organization  on  establishing  a  safety 
program . 

Various  methods  of  handling  membership  records  are  being  considered,  and  con¬ 
siderable  improvements  in  this  area  are  expected  within  the  year. 


Ginny  Coltman 
Human  Resources  Director 

Art  Department 

The  Art  Department,  under  the  direction  of  the  Education  Department,  has  con¬ 
tinued  to  be  active  in  the  design  and  implementation  of  displays  exhibited  in  Web¬ 
ster  Auditorium  and  the  Douglas  Display  Case.  Special  signs  were  developed, 
primarily  to  orient  visitors  to  the  Garden  during  the  Cactus  Show  and  semi-annual 
Plant  Sales. 

Calligraphy  was  again  used  to  letter  cards  for  the  Cactus  Show,  gift  cards, 
memorial  cards,  invitations,  certificates,  and  for  special  plant  labels  in  displays.  A 
proclamation  was  designed  in  recognition  of  John  Rhuart’s  service  to  the  Garden. 

A  new  Christmas  card  illustrating  the  “Christmas  cholla”  ( Opuntia  leptocaulis) 
was  designed. 

Illustrations  were  prepared  for  use  in  the  Saguaroland  Bulletin ,  brochures  and 
calendar  of  events.  An  illustration  of  the  endangered  claret-cup  hedgehog, 
Echinocereus  triglochidiatus  var.  arizonicus  was  designed  for  use  as  the  cover  for  the 
Endangered  Plant  brochure  developed  by  the  Arizona  Botanical  Garden  Association 
(ABGA).  The  illustration  was  also  used  on  the  cover  for  the  Garden’s  1982  Index 
Seminum. 

Wendy  Hodgson 
Artist 

Herbarium 

The  year  ending  June  30,  1982  was  marked  by  continued  growth  in  the  herbarium 
and  its  collections  now  number  23,150.  This  is  an  increase  of  1,625  specimens  and  it 
includes  the  receipt  of  about  800  collections  from  our  exchange  commitments.  Yet, 
there  still  remains  a  balance  of  approximately  2,300  specimens  in  the  Garden’s  favor 
with  these  institutions.  The  remainder  of  the  year’s  additions  were  collected  almost 
entirely  by  Wendy  Hodgson,  Garden  Artist,  and  the  Curator. 

The  Garden’s  commitment  to  expand  its  collections  to  the  world’s  arid  lands  was 
enhanced  with  the  initiation  of  an  exchange  program  with  the  Ministry  of 
Agriculture  in  Cairo,  Egypt,  whereby  the  Garden  will  receive  specimens  from  the 
deserts  of  Northern  Africa  in  exchange  for  collections  from  the  western  United  States. 
The  Garden  also  initiated  an  exchange  program  with  West  Texas  State  University 
which  will  add  to  the  representation  of  that  state’s  flora  in  our  herbarium. 

In  addition,  the  Curator  and  Dr.  Donald  Pinkava  have  coauthored  and  completed 
the  second  supplement  to  the  “Catalogue  of  the  Flora  of  Arizona’’.  It  will  be 
published  in  an  early  issue  of  the  Journal  of  the  Arizona- Nevada  Academy  of  Science. 

J.  Harry  Lehr 
Curator  of  the  Herbarium 
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Richter  Memorial  Library’s  collection  has  continued  to  grow  through  both  pur¬ 
chases  and  donations.  This  year  194  books  were  accessioned,  18  maps  were  added  to 
the  map  collection  and  152  pamphlets  and  articles  were  added  to  the  vertical  file. 
The  Sue  Jones  Educational  Fund  and  the  William  Sickrey  Memorial  Fund  provided 
funds  for  the  acquisition  of  ten  books.  In  addition,  a  dozen  volumes  were  donated  by 
individuals  and  Mary  Louise  Brown  gave  the  library  a  beautiful  collection  of  botanical 
stamps. 

Weeding  the  collection  of  duplicate  and  inappropriate  items  is  an  important 
aspect  of  any  collection  policy.  This  year  86  items  were  removed  from  the  vertical  file, 
and  21  books  were  deaccessioned  from  the  main  collection.  These  newly- 
deaccessioned  books  joined  the  37  books  left  over  from  last  year’s  book  sale  on  a 
“sale  shelf’’  in  the  library.  As  additional  volumes  are  removed  from  the  collection, 
they  will  be  added  to.  this  shelf,  giving  library  patrons  an  opportunity  to  purchase 
them.  Since  November,  35  books  have  been  sold,  resulting  in  $60.20.  All  proceeds 
go  into  the  library  fund,  which  is  used  to  enhance  the  library’s  collection. 

Cataloging  has  been  an  important  activity  in  the  library  this  year.  The  retrospective 
conversion  of  the  collection  from  Dewey  Decimal  classification  to  Library  of  Congress 
classification  was  begun.  In  addition  to  cataloging  all  books  acquired  this  year  using 
the  LC  system,  over  300  books  were  converted  from  Dewey  Decimal  to  LC.  Volunteer 
Dorothy  Carson  has  provided  valuable  assistance  on  this  project  by  typing  and  filing 
catalog  cards.  Other  items  cataloged  this  year  were  the  botanical  prints  and  the  map 
collection.  Volunteers  Lillian  Diven  and  Khrybel  Amberg  have  nearly  completed  the 
botanical  print  catalog,  while  Josselyn  Bebee  and  Ruth  Halseth  have  begun  work  on 
the  map  catalog. 

Acid-free,  protective  book  boxes  have  been  acquired  for  the  rare  book  collection  to 
help  retard  the  disintegration  of  these  valuable  resources.  Each  rare  book  was 
measured  and  then  placed  in  its  own  custom-made  box  by  volunteer  Muriel  Freeman. 

Six  freestanding  hardwood  bookshelves  were  purchased  for  the  library  with  some  of 
the  proceeds  from  last  year’s  book  sale.  These  shelves  hold  several  of  the  special 
collections,  including  a  new  children’s  section. 

Richter  Library  continues  to  cooperate  closely  with  other  libraries  in  the  area, 
especially  the  Arizona  State  University  library.  Every  six  months  Richter  Library  up¬ 
dates  the  catalog  of  its  holdings  in  ASU’s  Science  Reference  Department.  In  return 
ASU’s  Cataloging  Department  sends  Richter  Library  superceded  copies  of  its 
microfiche  catalog  and  the  Library  of  Congress  Name  Authorities.  Richter  Library 
also  participates  in  the  Inter-Mountain  Union  List  of  Serials  program.  Each  month  a 
section  of  the  periodical  holdings  is  updated  and  sent  to  IMULS.  Muriel  Freeman  has 
been  assisting  with  this  project. 

During  the  year  340  people  visited  the  library  and  101  reference  questions 
requiring  some  research  were  asked  by  these  visitors,  as  well  as  by  patrons  making 
their  requests  by  telephone  or  by  letter. 


Betsy  Lambie 
Librarian 
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Publications  Department 

Activities  in  the  Publications  Department,  in  cooperation  with  Catherine  Wueste, 
the  Garden’s  Public  Relations  Consultant,  focused  on  increasing  the  public’s 
awareness  of  the  Garden  through  media  contact  and  through  development  and  use  of 
numerous  printed  projects. 

News  releases  on  every  significant  Garden  event  and  copies  of  the  quarterly  events 
calendar  were  sent  to  newspapers,  television  and  radio  stations,  and  magazines 
throughout  the  state.  Media  coverage  of  various  Garden  activities  occurred 
throughout  the  year  in  response  to  these  efforts.  Television  crews  were  on  hand  to 
film  the  Cactus  Show,  Luminaria  Night  and  the  tour  of  John  Rhuart’s  Garden. 
Segments  also  were  filmed  on  spring  wildflowers  and  on  desert  plants.  KPHO-TV 
filmed  several  public  service  announcements  at  the  Garden. 

Excellent  newspaper  coverage  was  extended  the  Garden,  particularly  in  The 
Arizona  Republic,  The  Phoenix  Gazette,  Scottsdale  Progress,  The  Mesa  Tribune  and 
Tempe  Daily  News.  Coverage  also  appeared  in  numerous,  smaller  newspapers. 

Magazines  also  provided  information  about  the  Garden,  particularly  Sunset 
Magazine  and  Phoenix  Home / Garden.  Articles  also  appeared  in  Arizona  Highways, 
Phoenix  Magazine,  Arizona  Living  and  Family  Circle. 

Several  local  radio  stations  used  segments  about  the  Garden,  particularly  on  the 
“Wildflower  Hotline”. 

The  Publications  Director  spent  considerable  time  reprinting  and  revising  more 
than  40  printing  projects,  including  certificates,  posters,  invitations,  stationery, 
brochures,  Cactus  Show  materials,  Photo  Show  materials,  calendars,  flyers,  reprints, 
seed  lists,  booklets  and  surveys. 

A  major  assignment  was  the  monthly  production  of  the  Saguaroland  Bulletin.  An 
increased  effort  to  solicit  articles  from  “specialists”  in  the  environmental  field  was 
made.  Articles  written  by  Garden  staff  also  provided  interesting  material. 

Thousands  of  the  Garden’s  four-color  general  brochure  were  distributed  at  civic 
events  and  exhibits,  and  sent  to  hotels,  tour  groups,  convention  organizers, 
automobile  clubs,  chambers  of  commerce,  travel  agents,  welcoming  services,  airlines 
and  various  government  agencies. 

The  Publications  Director  attended  a  conference  on  museum  public  relations  in 
Tucson  in  October  1981  and  a  workshop  on  printing  held  in  Los  Angeles  in  May 
1982. 

The  photograph  file  was  organized  for  easier  accessibility  to  the  hundreds  of  black- 
and-white  photos  in  the  Publications  Office.  Newspaper  and  magazine  articles 
relating  to  the  Garden  were  clipped  and  filed  in  scrapbooks  for  reference  and  as  a 
historical  record.  New  methods  for  logging  and  cataloging  film  to  keep  pace  with  an 
increasing  need  for  photographs  are  being  considered . 


Bonnie  Needham 
Publications  Director 
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Research 


Several  research  projects  have  been  carried  on  at  the  Garden  during  the  past  year 
by  staff  and  associates,  one  a  graduate  study  being  done  by  Wendy  Hodgson,  our 
staff  artist.  She  has  made  good  use  of  the  herbarium -laboratory,  an  excellent  base  for 
her  work  on  the  native  food  plants  of  the  Sonoran  Desert.  Working  under  the  direc¬ 
tion  of  Dr.  Donald  Pinkava  of  the  Botany  Department,  Arizona  State  University,  her 
researches  have  matured  as  a  master’s  thesis,  illustrated  by  the  author. 

Ruth  Greenhouse,  Garden  Research  Associate,  presented  a  fall  lecture  on  South¬ 
west  Indian  foods.  As  a  further  project  emanating  from  her  researches,  she  also 
presented  an  early  summer  workshop  on  the  preparation  of  some  Indian  foods.  This 
was  a  practical  experiment  in  preparing  such  plants  as  Agave  and  Opuntia  according 
to  Indian  practices.  Some  of  the  workshop  preparations  were  satisfactory  while  others 
were  not.  It  appears  to  this  reporter  that  the  Indian  cuisine,  like  all  others,  requires 
experience  and  the  an  of  the  cook  for  eating  satisfaction.  It  would  take,  for  instance, 
a  lot  of  research  and  persuasion  to  bring  mesquite  pods  and  ahauro  roots  up  to  the 
cunent  popularity  of  tonillas  and  chili  beans. 

Our  herbarium- laboratory  continues  to  function  as  a  vital  research  resource  for  staff 
and  visiting  students.  In  addition  to  students  from  Arizona  universities,  several  from 
other  states  have  consulted  our  collections  and  specialized  botanical  literature.  A 
Russian  delegation  from  the  Main  Botanic  Garden  in  Moscow,  accompanied  by 
Robert  Hebb  of  the  New  York  Botanical  Garden,  visited  us  in  August  1981.  The 
visitors  showed  special  interest  in  our  outstanding  Agave  collection.  They  had  not 
previously  seen  photographs  of  living  plants  mounted  in  the  herbarium  or  the  dried 
specimen  mountings. 

Another  notable  group,  piloted  by  Dr.  Charles  Merbs  of  the  ASU  Anthropology 
Department,  was  headed  by  the  Director  of  Agriculture  for  Thailand.  They  were 
primarily  interested  in  the  current  development  of  new  water-economy  plants  for 
development  on  arid  and  semi-arid  lands.  Other  notable  foreign  visitors  came  from 
the  Royal  Botanical  Gardens,  Kew,  England;  the  Jiangsu  Institute  in  China;  the 
Botany  Department  of  the  University  of  Liverpool,  England,  and  the  National 
Botanical  Gardens,  Canberra,  Australia. 

The  University  of  Arizona  Press  is  proceeding  according  to  schedule  with 
publication  of  The  Agaves  of  Continental  North  America.  The  author  is  kept  in¬ 
termittently  busy  reviewing  proofs  and  the  last  incisive  job  of  composing  the  index. 
The  author  was  ably  assisted  in  this  by  Garden  volunteer,  Ms.  Patricia  Comus. 

Howard  S.  Gentry 
Research  Botanist 
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FINANCIAL  REPORT:  BALANCE  SHEET 
June  30,  1982  and  1981 

ASSETS:  1982 

Cash  —  unrestricted 

Checking  and  savings  deposits . $  10,821 

Certificates  of  deposit .  6,600 

Money  market  accounts .  163,356 

180,777 

Cash  —  restricted 

Checking  and  savings  deposits .  2 ,44 1 

Money  market  accounts .  26,248 

28,689 

Total  cash  209,466 

Inventory  —  at  cost .  39,292 

Prepaid  expenses .  2,648 

Building  and  equipment  less  accumulated 

depreciation  of$196,599  for  1982  and  $182,726  for  1981  .  258,305 

Library .  116,130 

Herbarium .  163,100 

Plant  Collection1 . — 

TOTAL  ASSETS . $788,941 


1981 

$  89,313 
26,600 

115,913 


7,391 

20,000 

27,391 

143,304 

33,121 

2,230 

247,683 

112,670 

154,000 

$693,008 


LIABILITIES  AND  FUND  BALANCES: 


Accounts  payable . $  12,526 

Accrued  payroll  and  related  taxes .  16,903 

Deferred  amounts  restricted .  20,689 


$  10,070 
3,662 
20,391 


Total  liabilities 


50,118  34,123 


Lease  commitments2 
Fund  balances 
Unrestricted 

Undesignated .  193,288  137,532 

Restricted  —  non-expendable .  8,000  7,000 

Investment  in  building  and  equipment .  537,535  514,353 

Total  fund  balances  738,823  658,885 

TOTAL  LIABILITIES  AND  FUND  BALANCES  $788,941  $693,008 


JThis  collection  is  carried  at  no  value  in  the  financial  statements  because  the  appropriate  cost  basis 
information  is  generally  not  available,  and  it  is  not  practical  to  determine  an  estimated  value. 
Acquisition  of  living  plants  is  charged  directly  to  the  operating  fund. 

2AtJune  30,  1982,  the  Garden  was  committed  to  certain  operating  leases  covering  office  equipment. 
The  minimum  lease  commitments  for  future  years  amount  to  $4,860.  The  Garden  also  leases  the 
land  on  which  the  facility  is  located  from  the  City  of  Phoenix  for  one  dollar  for  five  years.  The  current 
lease  expired  June  30,  1982.  Negotiations  are  in  process  with  the  City  of  Phoenix  to  renew  and  extend 
the  period  of  the  lease. 
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STATEMENT  OF  INCOME  AND  EXPENDITURES 
JUNE  30, 1982  and  1981 


INCOME: 

Support  and  revenue 

Contributions . 

Government  grant . 

Gift  shop  sales . 

Admission  charges . 

Memberships 

Corporate . 

Individual  and  other . 

Interest  income . 

Auxiliary  activities . 

Total  support  and  revenue 

EXPENDITURES: 

Expenses 

Program  services 

Gift  shop . 

Public  relations . 

Publications  and  art . 

Library  . 

Herbarium . 

Education . 

Specimen  collections . 

Auxiliary  activities . 

Total  program  services 

Supporting  services 

General  administration . 

Total  expenses 

Excess  (deficiency)  of  support  and  revenue 
over  expenses  before  capital  additions.  .  . 

Capital  additions 

Contributions . 

Excess  (deficiency)  or  support  and 
revenue  over  expenses  after  capital 

additions . 

Fund  balances  —  beginning  of  year . 

Transfers 

Library  acquisitions . 

Capitalization  of 

library  and  herbarium 

collections . 

FUND  BALANCES  —  END  OF  YEAR 


1982 

1981 

$  32,803 

$  14,661 

48,613 

13,605 

309,531 

234,718 

214,815 

164,115 

11,250 

13,505 

30,885 

21,697 

45,197 

30,355 

22,146 

46,871 

715,240 

539,527 

213,090 

177,274 

37,140 

25,600 

30,220 

23,564 

7,905 

8,842 

7,256 

6,476 

28,390 

19,888 

25,469 

18,763 

185,145 

79,947 

534,615 

360,354 

110,787 

130,995 

645,402 

491,349 

69,838 

48,178 

1,000 

1,000 

70,838 

49,178 

658,885 

337,037 

6,000 

9,100 

266,670 

738,823 

658,885 

The  financial  statement  in  this  annual  report  is  a  summary  of  the  review  of  the 
Garden’s  accounts  by  Dennis,  Schmich  &  Co.,  Ltd.,  Certified  Public  Ac¬ 
countants.  A  complete  statement  of  these  accounts  is  on  file  in  Richter  Library. 
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TRUSTEES  OF  THE  GARDEN 

Dates  in  parentheses  immediately  following  each  name  represent  the  years  which  each  has  served  as  a 

Trustee  of  the  Garden.  ‘Indicates  committee  chairmanship. 

OFFICERS 

Chairman,  Henry  C.  Triesler,  Jr.,  (1975-  ).  Second  V.  President  1976-78,  First  V.  President  1978-79, 
President  1979-81.  Committees:  Executive  1979-  (*1981-82);  Growth  1979-80,  Trust  1979- 

President,  Dr.  Duncan  T.  Patten,  (1978- ),  Advisory  Board  1978-79.  Committees:  Development  1979-81, 
Executive  1981-*,  Growth  1981-  ,  Library  &  Publications  1979-81  ,  Plants  &  Grounds  1979-81, 
Trust  1981- *. 

First  Vice  President,  John  F.  Swift,  (1979-  )■  Committees:  Executive  1981-  ,  Finance  1979-81,  Growth 
1979- ,  Nominating  1980-81,  Public  Relations  1979- 

Second  Vice  President,  Mrs.  Paul  Singer,  (1980-  ).  Committees:  Executive  1981-  ,  Growth  1980-  ,  Mem¬ 
bership  1981-  ,  Nominating  1981-82  ,  Public  Relations  1980-  * 

Secretary,  Emelia  La  Tempa,  (1979-  )•  Assistant  Secretary  1980-81.  Committees:  Development  1981-  , 
Education  1980-  ,  Executive  1981-  ,  Nominating  1979-80. 

Assistant  Secretary,  Mary  Lyon,  (1979-  )•  Committees:  Development  1979-81,  Education  1981-  ,  Mem¬ 
bership  1981-  ,  Plants  &  Grounds  1981-  ,  Public  Relations  1981-  . 

Treasurer,  Eric  Maxwell,  (1975  - ).  Advisory  Board  1978-79-  Committees:  Executive  1982-  ,  Finance  1979-  , 
Nominating  1981-82. 

Assistant  Treasurer,  William  L.  Wingate,  Jr.,  (1980-  ).  Committees:  Finance  1980-  ,  Growth  1980-81, 
Membership  1981-  *,  Nominating  1980-81,  Public  Relations  1980-81. 

MEMBERS 

Lillian  Diven,  (1975-  ).  Advisory  Board  1975-79,  Second  V.  President  1979-81.  Committees:  Develop¬ 
ment  1979-  ,  Education  1980-81*,  Executive  1979-81,  Library  &  Publications  1981-  ,  Public 
Relations  1979- . 

Alice  Feffer,  (1968-  ).  Advisory  Board  1968-69,  Assistant  Treasurer  1977-78,  Treasurer  1978-81.  Com¬ 
mittees:  Executive  1979-81,  Finance  1979-81*,  Membership  1981-  . 

Frank  M.  Feffer  (1979- ).  Committees:  Finance  1979-81,  Growth  1979-  *,  Public  Relations  1980-81,  Trust 
1979- . 

John  Graham,  (1980- ).  Committees:  Education  1980-81,  Nominating  1979-80,  Plants  &  Grounds  1980-  , 
Research  1981-  . 

Frank  Hennessey,  (1980- ).  Committees:  Growth  1980-81,  Nominating  1979-80,  Plants  &  Grounds  1981- 
Public  Relations  1980-81,  Research  1981-  . 

Donald  W.  Hutton,  (1969-).  Advisory  Board  1969-78,  First  V.  President  1979-81.  Committees:  Develop¬ 
ment  1979-  *,  Executive  1979-81. 

Marsha  Jacobs,  (1980-82).  Committees:  Education  1980-82,  Library  &  Publications  1981-82*,  Public 
Relations  1980-81 . 

Naomi  Kitchel,  (1975- ).  Committees:  Development  1979-  . 

Marlene  Klotz,  (1982- ). 

Dr.  Charles  F.  Merbs,  (1976-  ).  Advisory  Board  1976-79.  Committees:  Education  1980-  ,  Nominating 
1979-80,  Plants  &  Grounds  1979-81,  Research  1981-  *. 

Lillian  Mieg,  (1975-  ).  Secretary  1975-78,  1979-81.  Committees:  Development  1981-  ,  Education  1980- 
81,  Executive  1979-81. 

Dr.  Glenn  D.  Overman,  (1982- ). 

L.  Roy  Papp,  (1982- ). 

Bruce  D.  Pingree,  (1979- )•  Committees:  Finance  1981-  ,  Trust  1979-  . 

Dr.  Donald  J.  Pinkava,  (1978-  ).  Advisory  Board  1978-79-  Committees:  Library  &  Publications  1979-  , 
Plants  &  Grounds  1979-  * ,  Research  1981-  . 

Robert  Reade,  (1982- ). 

John  Rhuart,  (1951- ).  Chairman  Emeritus  1982-  ,  First  V.  President  1958-68,  President  1968-75,  Chair¬ 
man  1975-81.  Committees:  Executive  1979-81,  Growth  1979-81,  Nominating  1981-82*,  Plants  & 
Grounds  1981-82. 

Nancy  Swanson,  (1981-  ).  Committees:  Education  1981-  *,  Growth  1981-  ,  Membership  1981-  ,  Public 
Relations  1981- . 

DarrowTully,  (1981-82).  Committees:  Growth  1981-82,  Public  Relations  1981-82. 
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Allison,  A.J.,  Gift  Shop  Salesperson.  B.A.  (Liberal  Arts),  University  of  Montana.  Appt.  September  1981. 
Anderson,  Ellen  M.,  Publications  Director.  B.A.  (Biology),  San  Francisco  State  Univ.  Appt.  April  1981. 
Term.  October  1981. 

Averitt,  Elaine,  Plant  Propagator.  B.S.  (Botany),  Northern  Arizona  Univ.  Appt.  August  1980. 

Berkheimer,  Rosswell,  Superintendent  of  Buildings.  B.S.  (Electrical  Engineering),  Oregon  State  Univ. 
Appt.  June  1977. 

Brewer,  Frank,  Maintenance  Superintendent.  Appt.  June  1982. 

Close,  Joan,  Assistant  Gift  Shop  Manager.  Appt.  March  1982. 

Coltman,  Virginia,  Director  of  Human  Resources.  B.S.  (Biology),  Penn.  State  Univ.  Appt.  November 
1980. 

Fulton,  Mary,  Education  Director.  B.A.  (Secondary  Education),  SUNY,  Oneonta,  N.Y.;  M.S.  (Secondary 
Science  Education),  Univ.  of  Maryland.  Appt.  November  1981. 

Gass,  Victor,  Curator  of  Living  Collections.  A. A.  (Liberal  Arts),  Phoenix  College;  B.A.  (Geography), 
Arizona  State  Univ.  Appt.  August  1977. 

Gentry,  Howard  S.,  Research  Botanist.  B.A.  (Vertebrate  Zoology),  Univ.  of  Calif.,  Berkeley;  Ph.D. 
(Botany),  Univ.  of  Michigan.  Appt.  1972. 

Greenhouse,  Ruth,  Research  Associate.  B.S.  (Food  &  Nutrition),  Arizona  State  Univ.;  M.S.  (Human 
Nutrition),  Arizona  State  Univ.  Appt.  July  1980. 

Hakala,  Sue,  Education  Director.  B.S.  (An  Education),  N.  Illinois  Univ.;  M.A.  (Art),  Governor’s  State 
Univ.,  Ill.  Appt.  August  1980.  Term.  October  1981. 

Hodgson,  Wendy  C.,  Artist.  B.S.  (Wildlife  Biology),  Arizona  State  Univ.  Appt.  November  1975. 

Holler,  Nichole,  Horticulturist.  B.S.  (Horticulture),  Univ.  of  Arizona.  Appt.  November  1979-  Term.  July 
1981. 

Huckins,  Charles  A.,  Director.  B.A.  (Biology),  Brown  Univ.;  M.S.  (Horticulture),  Cornell  Univ.;  Ph.D. 
(Botany),  Cornell  Univ. ;  Appt.  September  1979. 

Kaus,  Sandra,  Education  Assistant.  B.S.  (Education),  SUNY,  Fredonia,  N.Y.  Appt.  December  1981. 
Term.  August  1982. 

Korf,  Patricia,  Gift  Shop  Manager.  Appt.  December  1980. 

Lambie,  Betsy,  Librarian;  B.A.  (Psychology),  Stanford  Univ.;  M.S.  (Library  Science),  Univ.  of  California, 
Berkeley.  Appt.  September  1981. 

Lehr,J.  Harry,  Curator  of  the  Herbarium.  Appt.  June  1970. 

Loechell,  Jan,  Librarian;  B.A.  (Anthropology),  Univ.  of  Colorado;  M.A.  (Librarianship),  Univ.  of  Den¬ 
ver.  Appt.  September  1980.  Term.  September  1981. 

Mittleman,  Marc  S.,  Plant  Propagator.  A.A.S.  (Liberal  Arts),  Queensborough  Comm.  College,  N.Y.; 

B.S.  (Horticultural  Industry),  Kansas  State  Univ.  Appt.  April  1978.  Term.  August  1981. 

Moats,  Janice,  Business  Manager.  Appt.  November  1975. 

Moats,  Michael,  Custodian.  Appt.  July  1981.  Term.  August  1982. 

Nathe,  Marybeth,  Horticulturist.  B.S.  (Botany),  Northern  Arizona  Univ.  Appt.  August  1981.  Term. 
August  1982. 

Needham,  Bonnie,  Publications  Director.  B.S.  (Journalism),  Northwestern  Univ. ;  B.S.  (Botany),  Arizona 
State  Univ.  Appt.  October  1981.  Term.  July  1982. 

Peterson,  Tracy,  Receptionist.  Appt.  September  1977. 

Pitcher,  Dianne,  Receptionist.  Appt.  February  1980. 

Priebe,  Virgil  S.,  Horticulturist.  A. A.  (Liberal  Arts),  Illinois  Central  College;  B.S.  and  M.S.  (Botany), 
Eastern  Illinois  Univ.  Appt.  August  1981. 

Quirk,  Patrick,  Horticulturist.  A. A.  (Horticulture),  Kishwaukee  Comm.  College;  B.A.  (Anthropology), 
Univ.  of  Illinois.  Appt.  April  1978. 

Sargent,  Ed,  Custodian.  Appt.  August  1981.  Term.  January  1982. 

Schaefer,  Dieter,  Gate  Attendant.  Appt.  August  1981.  Term.  July  1982. 

Shelstad,  Ann,  Gift  Shop  Salesperson.  Appt.  January  1970.  Term.  March  1982. 

Stellmach,  Dean,  Gate  Attendant.  Appt.  June  1982. 

Trainum,  Lynn,  Gift  Shop  Salesperson.  Appt.  May  1965. 

Turner,  Lela,  Gift  Shop  Salesperson.  Appt.  November  1971. 
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VOLUNTEERS 

D — Active  Docent ;  E — Education;  G — Grounds; 
GS — Gift  Shop ;  L — Library ;  O — Office ; 

P — Propagation;  PB — Publications; 

SE — Special  Events ;  C — Craft  Guild 

'Contributed  500  or  more  hours 
*  'Contributed  1,000  or  more  hours 


Velma  Alberson 

E 

Hazel  Altman 

C,  D,  E,  O,  SE 

Mary  Jo  Almendinger 

SE 

Khrybel  Amberg 

C,  D,  E,  L,  SE* 

Jeff  Averitt 

G,  SE 

Jane  Battersby 

C,  E, SE 

Josselyn  Bebee 

L,  SE,* 

Betty  Bell 

SE 

Morley  Bell 

SE 

Ellen  Biittner 

E,G,D 

Christine  Bittker 

D,  E 

Vikkie  Bone 

P,  SE 

Harriet  Bonney 

O,  SE 

Rebecca  Bontrager 

D,  E 

Jake  Browning 

SE 

Marie  Browning 

SE 

Nan  Burnett 

C,  D,  E 

Margaret  Caldwell 

P,  SE 

Elizabeth  Cargill 

D,  SE,  E* 

Dorothy  Carson 

L,  SE' 

Ollie  Belle  Case 

P,  SE" 

Anita  Chestney 

SE 

Joseph  Choquette 

GS 

Joe  Coltman 

SE 

Pat  Comus 

D,  E,  SE 

Jean  Cordts 

D,  E,  G,  P,  SE* 

Jerry  Daub 

SE 

Jane  Davis 

D,  E 

Pinney  Deupree 

E, O,  SE, D 

Lillian  Diven 

SE" 

Warner  Dodd 

SE 

Edra  Drake 

SE 

James  Drake 

SE 

Darnelle  Dunn 

SE' 

Carol  Dunst 

D,  E,  SE 

Barry  Ebel 

D,E,  SE 

Louise  Edwards 

GS,  SE" 

Dan  Evans 

SE 

Gen  Evans 

SE,  E" 

Bonnie  Everson 

0 

June  Every 

O,  GS 

James  Farmer 

G,  SE 

Ethel  Farr 

E,  SE, D 

Rhoda  Farris 

C,  E,  O,  SE 

Jackson  Fitz-Randolph 

SE 

Marilyn  Fitz-Randolph 

SE 

Mary  Foote 

E,  SE 
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Dan  Flint 

G,  SE 

Gladys  Frampton 

GS,  SE* 

Jordan  Francis 

0,  SE 

Miriam  Francis 

0,P,  SE 

Muriel  Freeman 

L,  SE* 

Elizabeth  Fritz 

L,  PB,  SE" 

Janet  Frost 

E 

Mike  Gallagher 

SE 

Vera  Garnet 

E,  PB,  SE" 

Dave  Ganci 

E 

Marie  Gentry 

SE 

Vivienne  Gerson 

D,E,  SE 

Jennifer  Gobel 

O,  P,  G,  E 

Harvey  Goertz 

D,  E,  SE 

John  Graham 

SE 

Jan  Griffin 

D,  E, SE 

Chet  Groseclose 

D,  E, SE 

Ilza  Hahlo 

SE 

Ruth  Halseth 

SE 

John  Hassell 

SE 

George  Hawkins 

D,  E 

Tom  Hawes 

G,  SE 

Mildred  Hayes 

SE 

Dayton  Hayes 

SE 

Kelly  Hendricksen 

E 

Frank  Hennessey 

E,  GS,  SE" 

Phil  Hennessey 

SE 

Til  Huckins 

D,  E,  O,  SE* 

Mildred  Hunt 

GS,  SE* 

Betty  Hurlburt 

D,  E,  SE 

Billjohnson 

L,  SE* 

Walterjorgensen 

D,  E,  O,  P* 

Aida  Kamer 

C,  D,  E,  SE 

Ed  Karner 

C,  D,E,SE 

Juanita  Kennedy 

C,  D,  E, SE 

Debra  Kiefer 

D,  SE* 

Mary  Kirchmann 

D,E,  SE 

Georgia  Klasek 

D,E,  SE 

Mary  Klasek 

D ,  E ,  SE 

Ginny  Krumb 

E 

Barbara  Lacy 

E,  SE 

London  Lacy 

P,  G,  SE 

Karen  Lang 

E 

Emmy  La  Tempa 

SE 

Aileen  Leckie 

D,  E,  O,  PB 

Alice  Lemmon 

GS,  SE" 

Alice  Lifka 

E 

Norma  Luehring 

E,  SE 

Ollie  Luehring 

E,  O,  SE,  PB 

Vicki  Mannix 

E 

Fidencio  Martinez 

SE 

Helyn  Mason 

SE 

Bonnie  McCulley 

D,  E,  P,  SE 

Carla  Mellen 

D,E,  SE 

Charles  Merbs 

SE 

Carolyn  Miller 

D,  E,  SE 
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John  Moeur 

D,  E, G,  SE 

Diana  Monell 

D,  E,  SE 

Bob  Moulis 

SE 

Elaine  Moulis 

SE 

Mary  Bess  Mulhollan 

C,  D,  E,  SE* 

Corrine  Mulholland 

SE 

Orrie  Mulholland 

SE 

Richard  Murdick 

P 

Art  Murray 

SE 

Linda  Nicely 

D,  E, SE 

Dixon  Nichols 

C,  GS,  SE* 

Doris  Nichols 

C,  GS,  SE* 

Linda  Nichols 

G,  P, SE 

Maggie  Nowlin 

C,  D,  E,  SE,  P* 

Dottie  O’Rourke 

SE,  E*  * 

Cecelia  Parker 

P 

Martha  Passwater 

SE 

Sabrina  Patterson 

D,  E, SE 

Roberta  Pederson 

D,E,  SE 

Chris  Peterson 

E 

Henrietta  Peterson 

GS,  SE 

Todd  Peterson 

G,  SE 

Leone  Phillips 

D,  E,  O,  P,  SE 

Dennis  Pope 

E 

Valerie  Priebe 

SE 

Jane  Purtill 

O,  SE 

Christina  Quick 

D,  E,  0,  SE 

Deon  Rasmussen 

E,  D,  SE 

Ray  Rasmussen 

0,  SE 

Fernando  Reyna 

SE 

Nancy  Rheinlander 

D,  E,  P,  G,  SE' 

Karin  Rinestone 

SE 

Christa  Roberts 

SE 

Bill  Rogers 

SE 

Chris  Rogers 

SE 

Andy  Romanyak 

D,  E,  SE** 

Bill  Rosenbaum 

SE** 

Marge  Rosenbaum 

0 ,  SE  *  * 

Renee  Rusler 

G 

Sandy  Santmyer 

D,  E,  O,  SE 

Ed  Sargent 

G,  P 

Dorothy  Shouse 

L,  P,  SE 

Alice  Schnell 

E 

Ann  Shelstad 

GS 

Joan  Skirvin 

SE 

Margaret  Soule 

D,  E, SE 

Vera  Starbuck 

GS,  SE** 

Fran  Stewart 

SE 

Gary  Stewart 

SE 

David  Sundstrom 

D,  E,  SE 

Nancy  Swanson 

D,  E,  SE* 

Earl  Sundeen 

P 

Eleanor  Sweet 

SE 

Elaine  Taylor 

SE 

Jack  Taylor 

SE 

Evelyn  Thorpe 

E,  SE 

Ruth  Thurber 

P,  SE 

Lance  Taggart 

0,  G,  SE 

Fran  Tolleson 

SE 

Lee  Tolleson 

SE 

Henry  Triesler 

SE 

Pam  Veitenhans 

E 

Lynn  Vogel 

D,  E, SE 

Annette  Weaver 

E, 0,  SE, C 

Carole  Wells 

E 

Ann  Wesp 

SE 

George  Wesp 

SE 

Cheryl  Willers 

E 

Melinda  Williams 

C,  E,  0,  SE 

Peggy  Withers 

P 

Rachel  Wohl 

SE 

Jerry  Yates 

SE 

St.John’s  Corps  of  Volunteers 

Hazel  Bennett 

SE 

Jay  Bennett 

SE 

John  Bennett 

SE 

Floyd  Burns 

SE 

Mrs.  Floyd  Burns 

SE 

Ellen  Mikulan 

SE 

Julius  Mikulan 

SE 

MEMBERS 

Donor 

Mrs.  Opal  G.  Oyaas 
Mrs.  Eugene  C.  Pulliam 

Sustaining 

William  &  Erma  Bombeck 
RobertJ.  Dunn  &  Family 
Chant  &  Sherry  Manoukian 
Northern  Trust  Company  of  Arizona 
Mr.  John  H.  Rhuart 
Southwest  Forest  Industries 
Mr.  &  Mrs.  Robert  K.  Swanson 
Mr.  &  Mrs.  Darrow  Tully 

Supporting 

Mr.  &  Mrs.  William  C.  Ahearn 
Arizona  Portland  Cement 
Mrs.  H.  R.  Bone 
Botanical  Specialties,  Inc. 

Dr.  &  Mrs.  Robert  A.  Brock 
Mrs.  Mary  Louise  Brown 
Hayes  &  Margaret  Caldwell 
Mrs.  Joseph  A.  Dupont 
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Mr.  &  Mrs.  John  P.  Frank 
Dr.  &  Mrs.  John  E.  Freund 
Mr.  &  Mrs.  FI.  S.  Galbraith 
Gannett  Outdoor  Company 
Mr.  E.  W.  Gunnell 
Mr.  Edward  Jacobson 
Avrom  &  Deborah  King 
Mrs.  John  J.  Louis 
Mrs.  Roger  A.  Lyon 
Dennis  &  Betty  Mitchem 
Mr.  &  Mrs.  Ronald  Niven 
Linda  R.  Pounds 

Dr.  &  Mrs.  Joseph  W.  Schauer.Jr. 
W.  R.  Shulz  &  Associates 
Southwest  Trees,  Inc. 

Janet  C.  Spadora 

Mr.  &  Mrs.  Richard  D.  Stern 

Talley  Industries,  Inc. 

Mr.  Henry  C.  Triesler,  Jr. 

Mr.  &  Mrs.  Alan  S.  Weinberg 
Rachel  Wohl 

Mr.  &  Mrs.  Norman  Wnuk 

Contributing 

William  A.  Allen,  Jr. 

Arizona  Biltmore 

Beal  8c  Associates 

Ralph  W.  Berrey 

Mr.  8c  Mrs.  Sherwood  M.  Bonney 

Dr.  &Mrs.  Lawrence  J.  Brecker 

Ruth  Ann  Brown 

Mr.  William  F.  Clark 

Bre  8c  Shea  Conant 

Mr.  &  Mrs.  Buster  Crabbe 

Mrs.  Betty  Cramer 

Mr.  8c  Mrs.  Geoffrey  Creede 

Mr.  &  Mrs.  John  E.  Daniels 

Mr.  &  Mrs.  Kenneth  Douglass 

Richard  Dupuis 

Mrs.  Daniel  W.  Dwight 

Mr.  8c  Mrs.  Richard  Edison 

Mrs.  J.  J.  Eigenmann 

Ralph  B.  Feffer,  Jr. 

Mr.  8c  Mrs.  Norman  Fickeison 
Mr.  Jackson  Fitz-Randolph 
Mr.  P.  M.  Foster 
Mr.  &  Mrs.  Dean  Garnet 
Mr.  Geroge  F.  Getz,  Jr. 

Bernice  Glozek,  M.D. 

Beatrice  Goldsmith 

Mr.  8c  Mrs.  John  Graham 

John  8c  Rosi  Harmon 

Mr.  &  Mrs.  F.  R.  Hennessey 

Mr.  8c  Mrs.  Robert  C.  Hesser 

Elizabeth  Jo  Higgins 

Dr.  &  Mrs.  Charles  A.  Huckins 


Wm.  G.  &  Gloria  J.  Jackson 

Eugene  T.  Jensen 

Mr.  Robert  A.  Johnson 

Lawn  &  Garden  Supply  Company 

Leonard’s  Luggage 

Mrs.  Ruth  D.  Mathews 

David  Mishkin,  Ph.D. 

Mr.  &  Mrs.  Wilbur  F.  Murra 

Mrs.  Dean  Nichols 

Glen  D.  Overman 

Mr.  &  Mrs.  R.  David  Owen 

Mr.  &  Mrs.  Duncan  T.  Patten 

Mr.  8c  Mrs.  Raul  Quintana 

Betty  L.  Restivo 

Paul  E.  Sadler,  M.D. 

Mrs.  John  Sassell 

Mr.  Donald  A.  Schuder 

Mrs.  C.  P.  Setter 

Mr.  Jack  E.  Sickinger 

Dr.  &  Mrs.  Paul  Singer 

Mr.  8c  Mrs.  Donald  R.  Squire 

Mrs.  James  Stokes 

Mr.  8c  Mrs.  Fred  Starbuck 

Mr.  David  D.  Sundstrom 

Mrs.  J.  Fife  Symington,  III 

Tucson  Cactus  &  Botanical  Society 

Richard  &  Julia  Stephens  Walsh 

Ali  Ward 

Mr.  8c  Mrs.  Herbert  Wise 
Miss  Eugenia  I.  Wright 

CORPORATE 

Sponsor 

American  Express  Company 

Arizona  Public  Service 

The  Arizona  Republic  /The  Phoenix  Gazette 

First  Interstate  Bank 

Goldwaters 

Valley  National  Bank 

Donor 

Arizona  Bank 
Camelview  Plaza 
Great  Western  Bank 
Honeywell 

Marriott’s  Camelback  Inn 
Motorola,  Inc. 

Mountain  Bell 
Pedey  Studios 
Salt  River  Project 
Western  Savings 
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CONTRIBUTIONS 
Major  Contributors 

Mrs.  Martha  L.  Chester 
Gannett  Outdoor  Company  of  Arizona 
Honeywell  Employee  Community 
Service  Fund 
Mrs.  John  W.  Kieckhefer 
Mr.  &  Mrs.  Denison  Kitchel 
William  Ladyman 
Mathews  Foundation 
Mrs.  Mildred  May 
Mrs.  L.  R.  Mullineaux 
The  Eugene  C.  Pulliam  Second  Trust 
Salt  River  Project 

D.J.  Schnieder  Family  Foundation 
Douglas  H.  Thiemann 
Henry  C.  Triesler,  Jr. 

Valley  National  Bank  Foundation,  Inc. 


MEMORIAL  GIFTS 

In  Memory  of  Eric  Battersby 

Dr.  Sc  Mrs.  Charles  Berlet  Ackerman 
Mr.  &  Mrs.  Paul  Bovaird 
Jean  Sc  Nash  Cazel 
Margaret  S.  Dykstra 
Etienne  Gluck  Sc  Family 
Walter  &  Marcia  Jorgensen 
Mr.  Sc  Mrs.  C.  A.  Monroe 
Mr.  Sc  Mrs.  Duane  Webb  Sc  Dennis 
Mr.  Sc  Mrs.  Arthur  C.  Winterhalter 
In  Memory  of  Winfield  Beasley 
Mr.  &  Mrs.  James  Vizcaya 
In  Memory  of  Herbert  R.  Button 
Mr.  Sc  Mrs.  James  Vizcaya 
In  Memory  of  Mrs.  Martha  Lehman  Chester 
Mrs.  Naomi  Waldo  O’Hara 
In  Memory  of  William  Chester 
Dr.  &Mrs.  Hayes  Caldwell 
Central  Arizona  Cactus  Sc  Succulent  Society 
Mr.  Sc  Mrs.  W.  H.  Earle 
Mr.  Sc  Mrs.  F.  R.  Hennessey 
In  Memory  of  Kathy  Corbett 
Mrs.  Eunice  Corbett 
In  Memory  of  R.  J.  Engard 
Dr.  &  Mrs.  Hayes  Caldwell 
In  Memory  of  Bert  Fairclaugh 
Mr.  &  Mrs.  Jack  Wright 
In  Memory  of  Janice  Flood 
Alanna  Flood 


In  Memory  of  Ki  Hermann 
Sandy  James 

Dr.  Sc  Mrs.  Richard  K.  Matsuishi 
In  Memory  of  Mrs.  Julian  (Frances)  Huckins 
Dr.  Sc  Mrs.  Charles  A.  Huckins 
In  Memory  of  Capt.  &  Mrs.  T.  A.  Huckins 
Theodora  R.  Brehm 
Dr.  Sc  Mrs.  Charles  A.  Huckins 
In  Memory  of  Charles  Mieg 
William  Ladyman 
In  Memory  of  L.  R.  Mullineaux 
Mrs.  L.  R.  Mullineaux 


General  Contributions 

Abbey  Garden 
Mr.  Sc  Mrs.  R.  D.  Bradley 
Mrs.  H.  Lee  Burney 
Mrs.  Brit  Burns 
Mrs.  Philip  Carter 
Mrs.  Alfred  N.  Crane 
F.  H.  Craven 
Dr.  A.  E.  Dittert 
Fireman’s  Fund  Insurance 
Company  Foundation 
Mr.  Sc  Mrs.  Jackson  Fitz-Randolph 
Michael  Gallagher 
Dr.  &  Mrs.  Harry  Hale,  Jr. 

Walter  B.  Jorgensen 

Mr.  Sc  Mrs.  Ron  F.  Kennedy 

Conrad  A.  Kloh 

Frank  E.  Knoell 

Mrs.  Margeret  Litsheim 

George  Marshall 

Eric  Maxwell 

Ethel  Aughey  McNeely 

George  R.  Mink 

Mrs.  Julia F.  Minotto 

Heinz  Mueller 

R.  D.  Mullineau 

Mrs.  C.  R.  Peabody 

Mrs.  Clio  S.  Reinwald 

Mrs.  John  Sassell 

Dr.  &  Mrs.  Joseph  W.  Schauer,  Jr. 

Mrs.  W.  R.  Schulz 

Scottsdale  Welcome  Wagon 

Joseph  C.  Shirley 

Mr.  &  Mrs.  Donald  R.  Squire 

Mr.  Sc  Mrs.  Carsten  Steffens 

Ruth  Thurber 

Mrs.  William  Tucker 

Mr.  Sc  Mrs.  James  Vizcaya 

Charles  B.  Wetmore 

Gerald  E.  Yates 
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CONTRIBUTIONS 
In-Kind  Contributions 


Alpha  Beta  Company 
Arizona  Commission  of  Agriculture  & 
Horticulture 
Basha’s 
Jeff  Blake 

Mrs.  Mary  Louise  Brown 
Mrs.  Ollie  Belle  Case 
Mrs.  Martha  L.  Chester 
Mrs.  R.  C.  Cooper 
Elinor  DiFalco 
Ronald  Dinachak 
Mrs.  Lillian  Diven 
Jim  Drake 

Economics  Laboratory  Inc. 

Mr.  &  Mrs.  Frank  M.  Feffer 
Mary  Fulton 


Gannett  Outdoor  Company  of  Arizona 

Sally  &  Tim  Giese 

Mr.  &  Mrs.  Robert  C.  Hesser 

Mrs.  S.  C.  Hurlburt 

Edward  Karner 

Lou  Kossuth 

Madison  Meadows  Elementary  School 
Shop  Class 
Mrs.  Mildred  May 
Charles  Merbs 
Orrie  Mulholland 
Maggie  Nowlin 
Roberta  &  Pete  Pederson 
Ray  Stansbery 
Evelyn  Thorp 

Valley  National  Bank  Foundation,  Inc. 


The  Desert  Botanical  Garden  is  a  nonprofit,  incorporated,  educational  institution  for 
the  study  of  desert  plants;  located  on  Galvin  Parkway,  in  Papago  Park,  Phoenix, 
Arizona. 

The  Garden  is  open  every  day  of  the  year;  8:00  a. m. -sunset,  7  a.m.  to  sunset  July 
and  August.  The  Gift  Shop  and  Webster  Auditorium  open  the  same  hours  as  the 
Garden,  but  close  at  5  :  00  p.m.  throughout  the  year.  Richter  Library  is  open  Monday, 
Wednesday  and  Friday  9:00  a.m.- 1 : 00  p.m.,  and  Tuesday  and  Thursday  1:00  p.m.- 
5  : 00  p.m.  Admission :  Adults  $2.00.  Children,  5-12,  $.50. 


Membership  Benefits 

Monthly  Saguaroland  Bulletin 

Free  admission  for  members  and  guests 

Reduced  fees  for  classes  and  field  trips 

Previews  of  shows  and  plant  sales 

Special  field  trips 

Discounts 

Seed  packets 

Major  Annual  Events 

Photography  Exhibition 
Cactus  Show 
Spring  Plant  Sale 


Arid-Zona  Landscaping  Contest 
Fall  Plant  Sale 
Family  Day 
Luminaria  Night 
Botanical  Print  Show  (Biennial) 
Membership  Categories 
Individual 
Family 
Contributing 
Supporting 
Sustaining 
Donor 

Corporate  memberships  are 
also  available. 


$  15/  year 
25 / year 
50/ year 
100 /year 
250/year 
500/ vear 
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$  15.00 
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$  25.00 
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$  50.00 
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$100.00 
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$250.00 
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. Ruth  Greenhouse 
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Horticultural  Staff:  Elaine  Averitt,  Mary  Nathe,  Patrick  Quirk,  Steve  Priebe.  Maintenance  Staff:  Art 
Sanchez.  Gift  Shop  Staff:  A.J.  Allison,  Carole  Schlager,  Mark  Sigurski,  Dean  Stellmach,  Lynn 
Trainum,  Lela  Turner.  Office  Staff:  Tracy  Peterson,  Dianne  Pitcher.  Education:  Deon  Rasmussen. 


TRUSTEES  OF  THE  DESERT  BOTANICAL  GARDEN.  Officers:  Chairman  of  the  Board,  Henry  C. 
Triesler,  Jr.  President,  Duncan  T.  Patten.  First  Vice  President,  John  F.  Swift.  Second  Vice 
President,  Mrs.  Paul  Singer.  Secretary,  Emelia  La  Tempa.  Assistant  Secretary,  Mary  Lyon.  Treasurer, 
Eric  B.  Maxwell.  Assistant  Treasurer,  William  L.  Wingate,  Jr.  Members:  Lillian  Diven,  Alice  Feffer, 
Frank  M.  Feffer,  John  Graham;  Frank  Hennessey,  Donald  W.  Hutton,  Naomi  Kitchel,  Marlene  Klotz, 
Charles  F.  Merbs,  Lillian  Mieg,  Glenn  Overman,  L.  Roy  Papp,  Bruce  D.  Pingree,  Donald  J.  Pinkava, 
Robert  M.  Reade,  Nancy  Swanson.  Chairman  emeritus:  John  Rhuart. 


Howard  S.  Gentry 
Profile  of  a  Plant-hunter 


The  U.S.  Department  of  Agriculture 
called  him  an  “agricultural  explorer,” 
but  Dr.  Howard  Gentry  is  more  plain- 
spoken  than  that:  he  calls  himself  a 
“plant-hunter.”  The  name  carries  with 
it  some  of  the  same  overtones  of  ex¬ 
citement  as  “head-hunter  in  deepest 
Africa,”  and  Dr.  Gentry,  plant  hunter 
in  deepest  Mexico  and  points  south,  has 
had  adventures  enough  to  put  the  most 
adventurous  head-hunter  to  shame.  He 
has  braved  marauding  natives,  opium- 
runners,  floods  and  other  perils  in  his 
work  to  discover  and  identify  desert 
plant  species. 

Dr.  Gentry,  who  has  been  the  Desert 
Botanical  Garden’s  research  botanist  sin¬ 
ce  1972,  has  hunted  plants  for  more  than 


40  years.  But  he  began  his  scientific 
career  as  a  zoologist  —  he  received  a 
bachelor  of  arts  degree  in  vertebrate 
zoology  from  the  University  of  California 
at  Berkeley  in  1931.  He  used  that 
background  on  his  first  trip  into  Mexico 
in  1933,  where  he  collected  animal  and 
plant  specimens  for  “less  adventurous” 
scientists  up  north.  But  it  wasn’t,  as  he 
says,  very  rewarding  monetarily:  a 
University  of  Chicago  zoologist,  for 
example,  refused  payment  when  the 
Gila  monster  Gentry  had  sent  him  died 
in  transit,  after  Gentry  had  raised  it  for 

1943 :  Gentry  the  Swashbuckler,  com¬ 
plete  with  pith  helmet;  the  swash 
buckled  soon  after  with  an  attack  of 
malaria. 
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1937-39:  Gentry  poses  with  members  of  Carnegie  Desert  Laboratory  in  Tucson:  from 
left,  Arthur  Hinkley,  Forrest  Shreve,  Edith  Shreve,  Dr.  Gentry,  T.O.  Mallery  and  Bill 
Turnage. 


six  months. 

That  first  trip  to  Mexico  lasted  for 
eight  years,  off  and  on.  Gentry 
established  a  base  at  the  Carnegie  Desert 
Laboratory  in  Tucson,  from  which  he 
sallied  southward  to  do  his  surveys  and 
plant  collecting.  He  sent  plants  to  Har¬ 
vard,  the  New  York  Botanical  Garden 
and  the  Royal  Botanical  Gardens  at  Kew, 
England,  and  a  university  in  Sweden;  he 
also  worked  as  a  part-time  paleon¬ 
tologist,  collecting  fossils  for  the 
Museum  of  Natural  History  in  New 
York.  That  job  helped  him  eke  out  a 
living  for  himself  and  his  wife  Marie, 
whom  he  married  in  1934. 

Those  years  had  their  hardships  — 
primitive  living  conditions,  malaria  at¬ 
tacks,  rough  travel,  dangers  connected 
with  the  unstable  political  climate  of 
Mexico.  But  they  also  enabled  Gentry  to 


write  Rio  Mayo  Plants,  a  book  on  the 
botany  of  the  Rio  Mayo  region,  and  a 
study  on  the  Warihio  Indians,  a  little 
known  people  who  inhabited  the  valleys 
and  barrancas  of  the  Rio  Mayo  country  in 
Sonora  and  Chihuahua.  By  the  time  he 
returned  to  the  United  States  and 
graduate  work  in  botany  at  the  Univer¬ 
sity  of  Michigan  at  Ann  Arbor  in  1940, 
Gentry  was  already  a  seasoned  field 
biologist  as  well  as  adventurer.  “That’s 
when  I  grew  up  professionally,’’  he  says 
of  those  eight  years. 

But  he  found  it  difficult  to  get  back  to 
studying  and  recalls  vividly  his  struggles 
to  fill  the  gaps  in  his  knowledge. 
“Lowest  grade  I  ever  got  was  a  C  —  in 
Plant  Physiology,’’  he  reminisces.  “Old 
Gustafson  —  he  was  a  stickler.  And  then 
I  mixed  up  the  time  of  his  exam  and  he 
wasn’t  going  to  let  me  take  it,  but  I 
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talked  him  into  it.”  Gentry  says  he  was 
pretty  sure  there  would  be  a  question  on 
photosynthesis,  so  he  memorized  a 
detailed  answer.  Sure  enough  —  the 
question  was  on  the  exam.  ‘‘I  wrote 
away,”  he  recalls,  grinning,  “got  into 
the  middle  of  my  answer  —  and  forgot 
everything  I  ever  knew  about  photosyn¬ 
thesis.” 

It  wasn’t  because  of  “old  Gustafson” 
that  Gentry  didn’t  receive  his  Ph.D.  in 
botany  until  1946:  World  War  II  in¬ 
terrupted  his  studies,  and  he  went  to 
work  for  USDA’s  Rubber  Office,  sear¬ 
ching  for  a  source  of  rubber  closer  to 
home  than  Indonesia  and  less  subject  to 
the  vagaries  of  war.  His  work  involved 
him  with  rubber-containing  plants  such 
as  guayule  and  took  him  back  to  Mexico. 

After  the  war  he  graduated  and 
worked  as  a  research  botanist  with  the 
Allen  Hancock  Foundation  at  the 
University  of  Southern  California  for 
four  years.  He  joined  the  U.S.  Depart¬ 
ment  of  Agriculture  in  Beltsville,  Md., 
in  1950. 

‘‘They  called  me  an  agricultural  ex¬ 
plorer  —  blew  me  up  way  out  of  propor¬ 
tion  ,  ”  he  says  thoughtfully .  ‘  ‘ I  wasn  ’  t  an 
exceptional  botanist.  But  —  ”  here  his 
eyes  twinkle  a  bit,  ‘‘the  exceptional 
botanists  didn’t  want  to  travel,  and  I 
did.” 

His  travels  for  USDA  took  him  to  24 
foreign  countries  over  a  22 -year  period, 
including  most  of  Central  America  and 
all  but  three  states  in  Mexico.  On  one 
trip  to  India  in  1954,  he  carried  his  plant 
press  around  in  a  bicycle-powered 
rickshaw  (“a  botanist  never  goes 
anywhere  without  his  plant  press,”  he 
says).  In  Yugoslavia  in  1958,  he  traveled 
about  investigating  wild  grasses  and 


legumes  in  a  Chrysler  Imperial  limousine 
left  in  the  country  by  a  departing 
American  diplomat. 

He  made  two  trips  a  year  down  Baja 
peninsula  for  the  Department.  USDA’s 
search  was  no  longer  for  rubber  but  for 
plant  sources  of  steroids  such  as  cor¬ 
tisone.  Two  such  sources  were  found  in 
Mexico:  principally  Dioscorea  com - 
posita,  a  wild  yam,  and  certain  members 
of  the  agave  family. 

This  was  not  the  first  time  Gentry  had 


Transport  in  the  Vizcaino  Desert ,  Baja 
California  —  a  Model  A  Ford;  the  road 
—  a  beach  at  low  tide  was  best. 


1948: 

When  Mexico 's  Rio  Florida  flooded '  the 
old  V-8  Ford  got  a  push  across.  An  early 
way  to  study  the  Durango  Grasslands ! 
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1952:  After  three  or  four  dusty  weeks  on 
takes  a  break  in  La  Paz,  Baja ,  with  the 

1958:  Yugoslavia  —  wild  grasses ,  legumt 
castles. 


1957:  In  Vera  Cruz ,  where  the  wild  pit 


1954:  Dr.  Gentry  visits  with  Mr.  Raizada 
in  Dera  Dun,  Central  India,  and  .... 
rides  in  a  rickshaw  in  Saharampur. 

Gentry  collecting  Agave  aurea  on  lava  fie 
ondu,  Baja  California. 

1963:  the  largest  Agave  atrovirens  ever  se 
Sierra  de  Juarez,  Oaxaca ;  they  made  an  u 
the  explorer. 
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1952:  After  three  or  four  dusty  weeks  on  the  road,  Gem 
takes  a  break  in  La  Paz,  Baja,  with  the  help  of  mariai 

1958:  Yugoslavia  —  wild  grasses,  legumes  and  ancient 
castles. 

1957:  In  Vera  Cruz,  where  the  wild  plum  grows. 


1954:  Dr.  Gentry  visits  with  Mr.  Raizada  at  a  forestry  stt 

in  Dera  Dun,  Central  India,  and . 

rides  in  a  rickshaw  in  Saharampur. 

Gentry  collecting  Agave  aurea  on  lava  fields  north  of  Cc 
ondu,  Baja  California. 

1963:  the  largest  Agave  atrovirens  ever  seen- were  found 
Sierra  de  Juarez,  Oaxaca;  they  made  an  acceptable  seat  j 
the  explorer. 


i 
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dealt  with  agaves.  He  had  run  across  two 
or  three  during  his  first  trip  to  Mexico 
and  had  discovered  even  then  that  no 
one  knew  anything  about  them  or  the 
rest  of  the  genus  —  not  even  Paul  C. 
Standley,  whom  Gentry  regards  as  one  of 
America’s  greatest  botanists  at  the  turn 
of  the  century.  When  Gentry  asked  him 
to  identify  his  specimens,  Standley  said, 
“/  can’t  name  agaves.”  The  director  of 
the  Carnegie  Desert  Laboratory  said 
essentially  the  same  thing  about  the 
agaves  in  Gentry’s  Rio  Mayo  collection. 
Finally  Ivan  Johnston,  taxonomist  at  the 
Arnold  Arboretum  of  Harvard  Univer¬ 
sity,  told  Gentry  he’d  have  to  name  his 
own  specimens.  ‘‘They’re  very  likely  new 
species,”  he  insisted,  ‘‘they  ought  to  be 
in  the  flora.”  Since  then,  Gentry  has 
discovered  and  named  enough  species 
that  he  can’t  keep  track  of  the  number 
bearing  the  names  he  created. 

In  the  matter  of  naming  things, 
though,  the  Department  of  Agriculture 
turned  the  tables  on  him  and  in  1966 
named  an  agave  alkaloid  after  him  — 
Gentrogenin.  The  name  for  this  cor¬ 
tisone  precursor,  as  well  as  the  Meyer 
Memorial  Award  presented  the  same 
year,  honored  16  years  of  plant  ex¬ 
ploration  for  the  Department. 

Sooner  or  later,  all  his  work  on  agaves 
was  bound  to  result  in  many 
publications,  not  the  last  of  which  were 
Agaves  of  Sonora  and  Agaves  of  Baja 
California.  Gentry  retired  from  the 
Department  of  Agriculture  in  1971  in  or¬ 
der  to  finish  his  own  research.  ‘‘I 
couldn’t  do  much  work  on  agaves  when  I 
was  running  off  to  places  like  India  and 
Iran,”  he  explains.  In  1972  the  Desert 
Botanical  Garden  provided  office  and 
herbarium  space,  and  the  National 


Science  Foundation  provided  operating 
funds  via  a  three-year  grant.  The 
culmination  of  this  effort  is  Agaves  of 
Continental  North  America,  a  62 5 -page 
volume  to  be  released  in  November  by 
the  University  of  Arizona  Press.  Agaves 
represents  25  years  of  research,  field  work 
and  writing  and  already  has  been  called 
the  definitive  work  on  the  genus. 

But  that  just  makes  Howard  Gentry 
shake  his  head.  ‘‘I  don’t  know 
everything  there  is  to  know  about  agaves 
—  I’ll  never  know  everything,”  he  says. 
He  thinks  there  will  always  be  another 
new  species  over  the  next  hill  and  while 
he  says  he  enjoys  a  quiet  life  now  that 
he’s  older,  one  hears  a  faint  note  of 
nostalgia  and  longing  in  his  voice  when 
he  talks  about  the  old  days  and  rough 
travel . 

‘‘Nobody  takes  to  the  mules  anymore 
and  camps  out,”  he  says  rather  mourn¬ 
fully.  ‘‘Pringle  rode  the  railroads, 
Palmer  rode  all  over  the  country  —  being 
a  plant-hunter  was  kind  of  like  being  a 
mountain  man  in  those  old  days.” 

Although  he  isn’t  riding  the  mules 
anymore,  he’s  still  actively  investigating 
plant  culture  and  uses  on  his  ex¬ 
perimental  farm  south  of  Riverside, 
California,  where  he  has  grown  jojoba, 
red  squill  (a  bulb  yielding  a  rat  poison) 
and  gum  tragacanth.  In  Arizona  he  is  ac¬ 
tive  in  jojoba  and  guayule  research  — 
but  only  in  the  research.  ‘‘I  got  out  of 
the  business  part  years  ago,”  he  says.  ‘‘I 
don’t  like  business,  don’t  like  having  to 
worry  about  money  all  the  time.  I  like 
the  plants.” 

Howard  Gentry,  one  way  or  another, 
will  always  ‘‘like  the  plants,”  and  be  a 
plant-hunter,  looking  for  that  new 
species  just  over  the  next  hill. 
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GARDEN  RECEIVES 
TWO  GRANTS 

The  Desert  Botanical  Garden  has 
received  two  grants  totalling  $40,000. 

The  Institute  of  Museum  Services 
(IMS)  a  federal  agency  that  offers  general 
operating  and  program  support  to 
American  museums,  has  granted 
$35,000,  and  the  National  Endowment 
for  the  Humanities  has  awarded  $5,000 
to  the  Garden. 

IMS  funds  will  be  used  to  expand  the 
Garden’s  public  information  service; 
repair,  recatalogue  and  protect  library 
holdings  ;  develop  self-guided  tours  of 
living  collections ;  develop  an  en¬ 
dangered  species  propagation  program; 
review  financial  accounts;  plan  for 
development  of  an  education  center; 
and  improve  membership  and  volunteer 
activities. 

The  NEH  grant  provides  continuing, 
expanded  funding  of  the  Garden’s 
project,  “Desert  Plants  and  Agriculture: 
the  Native  American  Example.’’  The 
project,  begun  last  year  by  Ruth 
Greenhouse,  DBG  research  associate, 
focuses  on  ethnobotanical  activities  for 
young  people  ages  9  to  18  and  includes 
materials,  displays  and  exhibits  on  plant 
use,  cultural  importance  and  folklore. 
The  four  two-day  workshops  are 
designed  to  enhance  youth  awareness 
and  appreciation  of  southwestern  Native 
American  culture  by  interaction  with 
Native  American  teachers  and  an¬ 
thropologists. 

This  is  the  second  year  the  Garden  has 
received  grants  from  both  agencies. 


Dr.  Charles  Huckins,  Garden  director, 
(right)  points  the  way  to  Arizona's 
scenic  wonders  for  Walter  and  Ruth 
Middelman,  Protea  growers  visiting 
from  South  Africa. 

MIDDELMAN  SPEAKS 

A  grower  of  Protea  from  South  Africa 
spoke  at  the  Garden  September  20. 
Walter  Middelman  and  his  wife,  Ruth, 
visited  the  Desert  Botanical  Garden,  and 
Mr.  Middelman  spoke  on  “Proteas 
around  the  World’’  the  same  evening. 
The  Middelmans  grow  Protea  species  for 
export  as  cut  flowers  and  are  major 
processors  of  South  African  dried  floral 
material.  They  live  in  Newlands,  South 
Africa,  near  Capetown. 
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rMi  he  Desert  Botanical  Garden  will  sponsor  two  nature  tours  next  spring.  One  will 
be  similar  to  last  year’s  successful  offshore  island  exploration  along  the  western 
coast  of  Baja  California,  with  whale  watching  (and  petting)  in  the  noted  St.  Ignacio 
Lagoon.  An  exciting  Sea  of  Cortez  trip  is  also  planned.  Watch  for  details  on  both 
trips  in  the  November  Bulletin. 


FAMILY  DAY  WINNERS 

Labor  Day,  September  6,  was  Family 
Day  at  the  Desert  Botanical  Garden  and 
featured  essay  and  coloring  contests  for 
children.  Essay  contest  winners  were 
Debbie  Madden,  age  7,  Chris  Comus, 
11,  and  Elizabeth  Vasquez,  11,  all  of 
Phoenix;  Zach  Hugos,  9,  of  Chandler; 
and  Jennie  Andras,  9,  of  Scottsdale. 

Winners  of  the  coloring  contest  were 
Wendy  Arevalo,  8,  of  Glendale;  Matt 
Parks,  6,  of  Scottsdale;  and  sisters, 
Josephine,  Jennifer  and  Diana  Martinez 
of  Peoria. 


The  winning  drawings  and  essays  were 
on  display  in  Webster  Auditorium  from 
September  8  to  October  3. 


PINT-SIZED  DRACULA.  Trey  Hitt,  4, 
son  of  Cherri  and  Paul  Hitt  of  Phoenix, 
prepares  to  spook  Hallowe  'en  visitors  to 
the  Garden.  Scheduled from  6:00  - 9:00 
Friday,  Oct.  29,  the  Garden *s 
Hallowe'en  celebration  will  include  a 
costume  contest  for  children  ages  3-9- 
PLANT  SALE  PREPARATIONS.  Desert 
Botanical  Garden  Plant  Propagator 
Elaine  Averitt  (left)  and  Volunteer  Nan¬ 
cy  Rheinlander  ready  identification  tags 
for  plants  to  be  sold  at  the  Garden ’s  Eall 
Plant  and  Seed  Sale  October  2  and  3- 
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Coining:  AGAVEMANIA! 


You’ve  heard,  perhaps,  of  Tulipomania,  the  tulip  craze  in 
18th  century  Holland  that  rocked  the  Dutch  stock  market? 

AGAVEMANIA!  is  our  answer  to  Tulipomania  —  the 
Desert  Botanical  Garden’s  month-long  celebration  of  the 
Agave  in  November. 

Agaves  —  everywhere. 

See  them  all  year  round,  but  especially  this  November. 
Events  are  concentrated  in  the  week  of  November  12  to 
21: 

•  Tours  of  the  Garden  ’s  living  collection  of  agaves  from  many 
regions. 


•  Rare  books  and  botanical  prints  on  display  in  the 
Richter  Library. 


Special  agave  displays  in  Webster  Auditorium  and  the 
Douglas  Display  Case. 


•  Release  of  Agaves  of  Continental  North  America,  the  definitive 
work  on  the  genus  by  Dr.  Howard  S.  Gentry ,  DBG’s  research 
botanist ,  by  the  University  of  Arizona  press. 


•  “Agave-Man  Symbiosis ,”  a  talk  by  Dr.  Gentry  at  7:00  p.m 
Sunday ,  Nov.  21. 


•  Especially  for  members:  a  Preview  and  Reception  Friday ,  Nov. 
12 ,  from  6:00  to  8:30  p.m.,  with  agave-based  libations  and 
other  refreshments,  and  book-signing  by  Dr.  Gentry,  in 
Webster  Auditorium  and  Eliot  Patio. 


Get  the  Agave  craze!  Help  Agave  futures  soar! 


Come  to  AGAVEMANIA! 


OCTOBER,  1982 
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GARDEN  EVENTS 


OCTOBER 

29  Hallowe'en  at  the  Garden  —  the  Garden  will  be  open  to  the  public  this  evening.  Children  3  to  9 
are  invited  to  enter  a  costume  contest.  Pumpkin  and  squash  seeds  roasted  according  to  Indian 
recipes.  Popcorn.  Free  with  Garden  admission.  Friday,  6:00  -  9:00  p.m. 

NOVEMBER 

6  Family  Bird  Walk  and  Bird  Feeder  Construction.  Bird  identification  and  construction  of 
feeders  to  lure  birds  to  your  garden  all  year  'round.  Saturday  8:00  a.m.  -  noon. 

12  "Agavemania"  Members'  Preview  and  Reception.  Friday,  7:00  -  9:00  p.m. 

13- 

21  "Agavemania!"  The  Garden  proclaims  November  the  "month  of  the  Agave."  Exhibits  of 
books,  living  plants  and  botanical  prints  in  Webster  Auditorium  and  Douglas  Display  Case.  Free 
with  Garden  admission.  Daily  8:00  a.m.  -  5:00  p.m. 

19  Members'  Holiday  Shopping  Night  and  Craft  Fair  Preview  —  the  Garden  Gift  Shop  will  be 
open  for  holiday  shopping.  Craft  Guild  items  will  be  available.  Friday,  7:00  -  9:00  p.m. 

20- 

21  Craft  Fair  —  the  Garden's  Craft  Guild  holds  its  first  Fair,  featuring  handmade  items  with  local 
flavor.  Free  admission  to  the  sale.  Saturday  and  Sunday,  8:00  a.m.  -  5:00  p.m. 

25  Indian  Harvest,  Thanksgiving  Day  —  an  afternoon  to  tour  the  Garden  and  taste  foods 
prepared  from  authentic  American  Indian  recipes.  Thursday,  2:00  -  4:00  p.m. 

The  Garden  is  open  every  day  of  the  year  from  8  a.m.  to  sunset. 

(7  a.m.  to  sunset  in  July  and  August) 
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by  Howard  Scott  Gentry,  Ph.D 


The  Rosette 

Agaves  may  be  regarded  as  rosette 
perennials  since  they  require  several  to 
many  years  to  grow  and  flower. 
However,  if  we  disregard  the  years 
required  for  maturation,  they  appear  like 
giant  herbs  that  grow  up  and  flower  but 
once  like  an  annual.  They  can  be 
visualized  as  gross  succulent  herbs,  tree¬ 
like  in  the  time  needed  to  mature  and  in 
the  size  of  many  of  the  inflorescences. 
Growth  and  accumulation  of  reserves 
proceed  together  for  periods  of  8  to  20 
years,  like  a  boiler  building  up  a  head  of 
steam  until  enough  pressure  is  developed 
to  open  the  valve  or  the  apical  meristem 
and  send  high  an  ephemeral  structure, 
the  inflorescence.  Flowering  drains  out 
the  leaves  which  wither  and  dry  as  the 
seeds  and  bulbils  mature.  If  the  hazar¬ 
dous  transition  from  flowering  to 
seedling  is  successful,  the  genetic  code 
repeats  itself,  exactly  if  by  bulbil,  ap¬ 
proximately  if  by  seed. 

Except  in  the  few  arborescent  forms, 
the  stem  of  agave  is  a  thick  abbreviated 
shoot.  Many  agaves  appear  as  sessile  or 
acaulescent  rosettes.  Others  may  be 
acaulescent  or  caulescent  depending 


Page  139:  forms  of  inflorescences  in 
agaves  —  A,  Agave  obscura,  as  typical  of 
subgenus  Littaea;  B,  A.  americana,  as 
typical  of  subgenus  Agave.  C,  D  and  E 
are  ititermediate  forms.  C ,  A. 
lechuguilla,  D,  A.  glomeruliflora,  E,  A. 
potatorum.  Photos  from  Agaves  of  Con¬ 
tinental  North  America. 


upon  environmental  conditions.  Where 
floral  maturation  is  delayed,  as  in  gar¬ 
dens  foreign  to  the  natural  habitat,  leaf 
and  stem  growth  may  continue  for  many 
years,  resulting  in  an  unnaturally 
elongated  plant.  The  stem  is  thick, 
water-storing,  and  contains  a  large  ter¬ 
minal  portion  of  central  meristem  in  and 
below  the  large  clonal  bud  of  new  leaves. 
This,  together  with  the  spirally  im¬ 
bricated  leaves,  form  a  mass  of  fibrous 
white  meristematic  tissue,  the  car¬ 
bohydrates  of  which  are  easily  converted 
to  sugars  by  heat.  When  trimmed  from 
the  roots  and  the  green  parts  of  leaves, 
the  stem  becomes  the  “cabezas”  or 
heads  widely  employed  by  the  Native 
Americans  for  food  and  fermented 
drinks  and  later  by  the  immigrant  Oc¬ 
cidentals  for  the  distilled  liquors  of 
“mescal”  and  “tequila.” 

The  rosette  of  agave  is  also  a  defensive 
form.  The  stiff  sharp  spines  and  teeth 
ward  off  the  larger  animals,  which  is 
especially  important  for  protecting  the 
soft  palatable  flowering  stalks.  Man  em¬ 
ploys  many  of  the  larger  forms  about  his 
yards  and  fields  as  fence  plants.  Cattle 
will  eat  some  agave  leaves  when  pressed 
by  hunger.  Some  of  the  smaller  agaves 
have  toxic  constituents  in  the  leaves,  as 
A.  lechuguilla ,  which  in  Texas  has 
poisoned  hungry  goats.  However,  the 
agaves  are  to  be  encouraged  in  such 
cases,  not  the  goats!  This  suggests  that 
agaves  might  be  planted  to  advantage  in 
other  regions  where  overgrazing  has 
reached  chronic  proportions. 
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The  Leaves 

The  leaves  of  Agave  are  borne  spirally. 
They  are  generally  thick  and  succulent, 
but  there  are  a  few  hard-leaved  species, 
as  A.  striata.  After  the  seedling  stage  the 
leaves  require  several  years  for  forming  in 
the  bud.  During  the  bud  time  they  are 
tightly  overlapped  in  a  long  tapering 
cone,  each  maturing  leaf  at  unfolding 
leaving  its  marginal  impressions  upon 
the  following  leaf  within ;  wrhat  I  have 
called  bud-printing.  Matured  and 
spreading  in  the  rosette,  the  leaves  en¬ 
dure  for  several  to  many  years  until  final 
maturation  of  the  plant  or  rosette.  They 
are  the  principal  source  of  stored 
nutrients  moving  eventually  into  the 
prolific  inflorescence.  They  are  grossly 
thickened  and  specialized  with  spongy 
parenchyma  for  holding  water  within  a 
waxy  epidermis.  In  most  species  a 
copious  system  of  strong  vascular  strands 
traverses  the  length  of  the  lead  to  the 
spine  and  shortens  progressively  to  the 
contacts  with  the  margins  or  teeth.  Some 
of  these  fibers  are  economically  im¬ 
portant  resources:  A.  sisalana,  A.  four- 
croydes.  As  long  as  the  leaf  remains 
turgid,  it  remains  erect  or  ascending  to 
horizontal  in  age.  Under  drought  con¬ 
ditions  the  tissues  shrink,  the  con- 
duplicate  shape,  or  “guttered”  form, 
becomes  accentuated,  and  with  extreme 
drought  the  leaves  collapse,  as  in  A. 
americana  L.  and  lie  prone  with  the  ter¬ 
minal  bud  incongruously  erect  in  the 
center.  When  given  water,  most  of  the 
leaves  regain  their  turgor  and  fullsome 
shape.  Flowering  causes  the  final  decline 
of  the  leaves,  and  during  the  maturation 
of  the  fruits  and  seeds,  usually  several 
months,  the  leaves  become  dry  and  hard, 


the  position  in  drying  varying  in  dif¬ 
ferent  species.  In  some  species  (A. 
palmeri .  A.  shawu )  the  leaves  turn 
yellow,  or  red,  or  vermillion  at  floral 
time.  The  great  longevity  of  the  leaf  is 
perhaps  its  most  singular  character; 
twelve  to  fifteen  years  is  a  great  age  for  a 
leaf. 

Inflorescence 

Inflorescence  is  a  spectacular  climax  to 
years  of  rosette  growth.  It  has  two  distin¬ 
ct  forms;  the  spicate  or  racemose  form  of 
the  subgenus  Littaea  and  the  paniculate 
form  of  the  subgenus  Agave.  The 
smallest  spikes  do  not  reach  2  meters  in 
length,  e.g.  A.  parviflora,  while  the 
larger  panicles  reach  9  to  10  meters  above 
ground  in  two  to  four  months  of  growth. 

.  .  .  All  agave  flowers  are  perfect  with 
a  three-celled  inferior  ovary  of  many 
ovules,  six  equal  to  unequal  tepals  in  one 
or  two  series  usually  united  below  in  a 
shallow  to  deep  tube.  The  perianth  may 
appear  as  a  single  series,  but  the  overlap 
by  the  outer  tepals  in  the  bud  is  in  some 
species,  as  A.  palmeri ,  maintained  con¬ 
spicuously  in  the  opened  flower  by  larger 
and  overlapping  outer  tepals.  Floral 
diversity  is  greater  in  Littaea,  but  petal 
dimorphy  has  advanced  especially  in 
subgenus  Agave. 

The  fruits  of  Agave  are  all  inferior, 
three-celled  and  with  axile  or  central 
placenta.  They  mature  as  loculicidally 
dehiscent  capsules  with  six  columns  of 
thin,  disciform,  numerous  seeds,  black 
and  shiny  when  fertile,  dull  and  whitish 
when  sterile. 

Seeds  are  produced  in  abundance, 
gradually  being  shaken  out  of  the  cracks 
of  the  splitting  erect  capsules  by  animals 
and  wind.  Their  winglike  form  appears 
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to  be  suited  for  wind  lift  out  of  the  erect 
capsules.  Most  of  them  fall  near  the 
parent  plant,  but  others  in  a  strong  wind 
may  be  blown  several  hundred  feet.  A 
partial  count  of  seeds  in  one  spike  of  A. 
chryoglossa  gave  an  estimated  number  of 
720,000  seeds.  In  morphology  the  seeds 
of  Agave  are  rather  uniform,  the  greatest 
variation  being  in  size,  while  minor  dif¬ 
ferences  appear  in  shape  and  minute 
sculpturing. 

Pollination  and  Fertilization 

The  flowers  of  many  agaves  are  par¬ 
ticularly  well  structured  for  producing 
and  containing  nectar.  The  deep-tubed 
flowers  held  geotropically  erect  in  um¬ 
bellate  clusters  appear  designed  for  this, 
while  the  shallow-tubed,  nongeotropic 
flowers  of  many  of  the  Littaea  are  not 
designed  to  hold  accumulating  nectar. 

Bats  are  perhaps  the  most  important 
visitors  to  agave  flowers.  Recent  studies 
have  established  that  bats  are  regular  and 
important  pollinators  of  agaves, 
especially  Agave  palmeri.  The  bats  of  the 
genus  Leptonycteris ,  subfamily 
Glossophaginae,  are  anatomically  struc¬ 
tured  for  nectar-lapping  and  pollen¬ 
feeding.  They  are  of  migratory  habit  and 
have  been  observed  to  feed  in  small 
flocks  during  the  seasonal  flowering  of 
A.  palmeri.  Anthers  dehisce  during 
night  hours.  These  bats  also  feed  on 
flowers  other  than  agave,  but  certain 
structures  of  the  latter  are  notably  co- 
adaptive  with  bats;  e.g.  abundance  of 
nectar  in  a  strongly-scented  mass  in  in¬ 
dividual  cuplets  held  erect  by  geotropic 
flowers.  The  tough  short  leathery  tepals 
of  the  Dipetalae  appear  unusually  well 
structured  to  support  the  clambering 
bats  and  protective  of  the  nectar-holding 


Capsules  and  seeds  of  Agave:  1.  A. 
lechuguilla;  2.  A.  striata;  3.  A.  potrerana;  4. 
A.  parviflora;  5.  A.  geminiflora;  6.  A. 
palmeri;  7.  A.  shawii;  8.  A.  mapisaga;  9.  A. 
cerulata;  10.  A.  angustifolia. 
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Hummingbird  visiting 
flowers  of  Agave 
durangensis. 


Below : 

A  clone  of  Agave  shawii 
goldmaniana  showing 
the  decumbent  ar¬ 
borescent  habit  with 
old,  des skated  trunks 
radiating  away  from  the 
old  vanished  mother 
rosette.  Large  clones  may 
cover  several  hundred 
yards  with  the  ap¬ 
pearance  of  many  in¬ 
dividual  plants. 


tubes.  Such  structures  and  functions  in 
disparate  organisms  can  develop  only 
over  long  periods  of  time  and  indicate 
adaptive  co-evolution.  If  you  ever  asked 
yourself,  how  and  when  did  agaves  get 
this  way],  this  co-adaptation  is  one  clue 
to  consider. 

Hummingbirds  habitually  visit  the 
flowers,  their  long  beaks  inserted  into 
the  tubes  as  they  hover.  Their  breasts, 
heads,  and  necks  brush  against  anthers 
and  pistils.  The  horizontal  branches  of 
the  high  panicles  provide  excellent  per¬ 
ches  for  them.  Many  other  birds  have 
been  observed  on  the  thick  clusters  of 
flowers  and  the  inflorescence  branches, 
but  little  is  known  of  their  roles  as 
pollinators.  The  author  has  seen  flickers, 
doves,  pigeons,  wrens,  ravens,  caracaras, 
and  Mexican  parrots,  the  latter  ap¬ 
parently  chewing  up  the  fresh  flowers. 
Flower  mutilation  is  also  caused  by 
rodents  such  as  ground  squirrels  and 
pack  rats  that  have  climbing  habits. 

There  seems  to  be  little  doubt  that  the 
elevated  structure  of  the  agave  in¬ 
florescence  with  its  colorful  scented  lures 
and  nutrients  provides  a  valuable  life 
asset  for  the  kinds  of  animals  cited 
above.  Not  only  do  some  of  these 
animals  serve  as  pollinators,  but  the 
larger  may  also  carry  about  fruits  and 
disseminate  seeds.  No  doubt  the 
association  of  these  animals  has  had 
significant  effects  on  agave  populations 
and  their  evolution  through  geologic 
time  and  they  are  therefore  to  be  con¬ 
sidered  in  taxomonic  studies. 

Excerpted  from  Gentry,  Howard  Scott. 
1982.  Agaves  of  Continental  North 
America.  University  of  Arizona  Press, 
Tucson,  Arizona. 
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by  Ruth  Greenhouse 
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The  agave  has  always  been  indispen¬ 
sable  to  the  well-being  of  the  people  of 
Mexico  and  the  American  Southwest. 
Often  called  the  ‘  ‘green  cow  of  Mexico, 
this  versatile  plant  has  long  been  used  for 
food,  beverages,  fiber,  soap,  paint, 
medicine  and  construction  material.  It 
has  been  known  both  ceremonially  and 
practically  since  ancient  times;  its  use  can 


be  traced  to  the  third  century  in  Mexico, 
and  it  figures  in  Aztec  and  Mayan 
codices  representing  the  agave  moth 
grub  and  Mayahuel,  goddess  of  pulque. 
The  Spanish  called  it  “mescal”,  derived 
from  the  Nahuatl  words  metl  (meaning 
agave)  and  ixcalli  (cooked  or  baked). 
Now  the  word  is  used  to  refer  to  the 
plant,  its  cooked,  edible  “heart,”  and 


Deities  associated  with  pulque  included  the  Aztec  goddess  Mayhuel,  depicted  in  a 
religious  codex;  she  is  identified  by  agave  leaves,  foaming  pulque  in  her  hair  and  a 
rope  of  agave  strands  in  her  hand.  From  Agaves  of  Continental  North  America. 
Represented  in  a  Mayan  codex  was  the  agave  moth  grub.  It  was  collected  in  the 
spring,  boiled  and  wrapped  in  the  epidermis  of  the  agave.  Today,  tradition  requires 
that  a  dead  grub  be  placed  in  each  bottle  of  mescal. 
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mescal  liquor. 

Food.  As  a  major  source  of  food  for 
arid-land  tribes,  agave  species  with  the 
lowest  sapogen  content  were  preferred 
because  they  were  the  sweetest  —  Agave 
deserti,  A.  parryi,  A.  lechuguilla ,  A. 
palmeri  and  A.  shrevei.  Only  plants  star¬ 
ting  to  form  an  inflorescence  were 
sought,  for  these  were  sweetest  due  to 
the  buildup  of  carbohydrates  that  pro¬ 
vide  energy  for  flowering.  Since  agaves 
die  soon  after  flowering,  this  method  of 
harvest  probably  helped  to  preserve  wild 
populations. 

To  prepare  the  plant  for  eating,  the 
outer  leaves  were  chopped  off  and  the 
large,  whitish  “hearts”  (actually  thick, 
shortened  stems)  were  roasted  in 
underground  pit  ovens.  The  pulpy  hearts 
and  succulent  leaf  bases  were  eaten  im¬ 
mediately  after  roasting  or  dried  for 
future  use.  (The  cooked  heart  tastes 
rather  like  pineapple  and  is  a  good 
source  of  carbohydrate  and  calcium.) 


Native  peoples  also  ate  the  flowers  of 
some  species  and  the  sweet,  young  in¬ 
florescence  shafts.  The  Havasupais  of  the 
Grand  Canyon  placed  a  heavy  rock  on 
the  top  of  the  shaft,  causing  it  to  grow 
into  a  rounded  lump  instead  of  a  tall, 
thin  stalk. 

Beverages 

Pulque.  Pulque,  or  octli  to  the  Aztecs, 
is  the  fermented  sap  of  agaves  such  as  A. 
salmiana  and  A.  mapisaga.  The  Aztecs 
considered  it  sacred  and  governed  its  use 
by  tradition  and  law.  They  allowed 
unrestricted  consumption  only  by  war¬ 
riors,  nursing  mothers,  elders  and  con¬ 
demned  prisoners. 

Pulque  is  made  by  removing  the  conal 
bud  and  allowing  the  plant  to  rest  for 
several  months  while  carbohydrates 
build  up  in  the  heart.  A  cavity  is  scooped 
out  of  the  heart,  and  in  two  to  three 
hours  it  is  filled  with  a  clear,  sweet  liquid 
called  aquamiel,  or  honey-water,  which 


Preparation  of  agave  for  eating :  a)  the  plant  is  removed 
from  the  ground ;  b)  the  leaves  are  chopped  from  the 
stem  with  a  stone  mescal  knife;  c)  the  thickened  stems 
are  pit-roasted.  Drawings  by  Mark  Sharpies. 
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is  siphoned  off  three  times  a  day  for 
three  months,  at  which  point  the  plant 
dies.  A  large  plant  can  yield  about  45 
gallons  of  sap.  After  fermentation  of  this 
sap,  the  product  is  a  very  perishable, 
whitish  liquid  similar  to  beer  in  its  abili¬ 
ty  to  intoxicate.  It  was  often  flavored 
with  herbs,  roots  and  bark. 

Mescal  wine.  Made  by  fermenting  the 
juices  of  mashed,  roasted  agave  hearts, 
this  drink  was  used  by  Native  American 
people  such  as  the  Apache  and  Huichol 
Indians.  The  Huichol  believed  that  the 
agave  was  the  first  plant  created  by  God, 
and  mescal  wine  was  indispensable  in 
some  ceremonies. 


Above:  cavity  scooped  out  of  agave 
'heart.  ’  Below:  pulquero ,  collecting 
barrels  of  aguamiel.  Photos  from  Agaves 
of  Continental  North  America. 


Mescal.  The  distilled  juices  of  several 
different  wild  agaves  such  as  A.  palmeri 
and  A.  angustifolia  is  called  mescal. 
After  they  had  conquered  Mexico,  the 
Spanish,  who  knew  the  distillation  pro¬ 
cess,  began  to  make  mescal  to  replace 
their  supplies  of  rum  and  brandy.  As 
with  pulque,  agaves  harvested  for  mescal 
are  allowed  to  age  for  several  months 
after  the  bud  is  removed. 

Tequila.  This  type  of  mescal  is  made 
only  from  the  cultivated  blue  agave,  A. 
tequilana.  The  hearts  are  baked  for  30 
to  48  hours  in  steam-producing  ovens, 
macerated  and  allowed  to  ferment;  then 
the  juices  are  expressed  and  distilled. 
One  mature  plant  yields  about  five  liters 
of  tequila.  The  drink  contains  no  sugar 
or  other  additives. 

Tequila  is  exported  throughout  the 
world  as  well  as  consumed  locally.  More 
than  seven  million  gallons  of  the  “na¬ 
tional  drink  of  Mexico’’  were  consumed 
in  the  United  States  alone  in  1981. 
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In  Brief 

SPRING  BAJA 
TOURS 

The  Desert  Botanical  Garden  is  offer¬ 
ing  special  tours  to  Baja,  California, 
again  in  1983.  The  following  trips  have 
been  scheduled  for  March  and  April: 

San  Ignacio  Lagoon:  March  6-14.  An 
eight-day  natural  history  expedition 
along  the  west  coast  of  Baja,  California, 
with  visits  to  off-shore  islands,  whale¬ 
watching  and  cruising  on  Sea  Fari’s  new 
95-foot  boat,  the  Executive.  Co¬ 
sponsored  by  Sea  Fari  and  DBG,  this  trip 
will  be  led  by  free-lance  photographer 
and  naturalist,  C.  Alan  Morgan,  and 
Victor  Gass,  curator  of  the  Garden’s  liv¬ 
ing  collections.  Cost  is  $960,  not  in¬ 
cluding  round-trip  air  fare  to  San  Diego. 

Sea  of  Cortez:  April  8-16.  Members  of 
this  cruise  will  explore  the  Sea  of  Cortez 
aboard  the  Don  Jose,  a  comfortable  boat 
designed  especially  for  small  natural 
history  expeditions.  Baja  Expeditions 
will  provide  a  naturalist,  and  the 
Garden’s  president,  Duncan  T.  Patten, 
plant  ecologist  of  ASU’s  Department  of 
Botany /Microbiology,  will  co-host  the 
tour.  The  eight-day  trip  is  limited  to  22 
persons,  and  cost  is  $995.  Participants 
will  begin  in  La  Paz  and  end  in  San 
Felipe;  cost  does  not  include  air  fare  to 
La  Paz,  but  does  include  bus  trip  from 
San  Felipe  to  San  Diego  at  the  end  of  the 
tour. 

Call  the  Garden  for  trip  itineraries  and 
applications,  at  941-1217.  Make  your 
reservations  for  both  trips  as  early  as 
possible. 


Dan  Evans  Dies 

The  Desert  Botanical  Garden  lost  a 
good  friend  and  volunteer  when  Dan 
Evans  died  October  19.  Although  he  was 
an  engineer  by  profession,  Dan  was  very 
much  a  naturalist,  interested  in  both 
plants  and  animals.  Active  in  many 
Garden  activities  since  the  mid  1970’s, 
he  worked  hardest  on  the  Plant  Sales  and 
the  Cactus  Show,  winning  an  award  in 
1980  for  the  most  hours  worked  during  a 
special  event.  The  garden  was  close  to  his 
heart  even  during  his  last  weeks.  We’ll 
miss  him,  and  we  extend  our  deepest 
sympathies  to  his  daughters,  Dana  Lynn 
Evans  of  Phoenix  and  Mary  Landis  of 
Chicago. 

Dan’s  family  has  donated  many  books 
and  magazines  on  plants,  ecology  and 
crafts  to  the  Garden.  They  may  be  found 
in  Richter  Library  and  the  Volunteer 
Room.  Many  thanks  to  Dana  and  Mary. 


Gentry  Receives  Award 

Dr.  Howard  S.  Gentry,  DBG  research 
botanist,  was  one  of  six  persons  receiving 
an  award  for  his  outstanding  support  of 
the  development  of  jojoba.  The  award 
was  presented  October  12  at  the  Fifth  In¬ 
ternational  Conference  on  Jojoba  in 
Tucson. 

Dr.  Gentry  and  his  colleagues  found¬ 
ed  the  International  Jojoba  Council  in 
1971.  Dr.  Gentry  is  presently  associate 
director  of  the  Amerind  Agrotech 
Laboratory  (ATL)  located  at  the  Pima  In¬ 
dian  Community  headquarters  in 
Sacaton.  Purpose  of  the  laboratory  is  the 
development  of  new  water-saving  crops, 
such  as  jojoba  and  guayule,  on  Indian 
lands. 
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GARDEN  EVENTS 


November 

13-  "AGAVEMANIA!"  The  Garden  celebrates  the  "month  of  the  agave"  with  tours  of  the 

21  living  collection  and  displays  in  Webster  Auditorium  and  the  Douglas  Display  Case.  Daily 
8:00  a.m.  -  5:00  p.m. 

19  Members'  Holiday  Shopping  Night  and  Crafts  Fair  Preview.  Seasonal  items  featured  in 
the  Gift  Shop  for  holiday  shopping.  Friday,  7:00  -  9:00  p.m. 

20-  Craft  Fair.  The  Garden's  Craft  Guild  holds  its  first  fair,  featuring  handmade  items  with  a 

21  local  flavor.  Saturday  and  Sunday,  8:00  a.m.  -  5:00  p.m. 

25  Indian  Harvest,  Thanksgiving  Day.  Tour  the  Garden  and  taste  authentic  American  Indian 
foods.  Thursday,  2:00  -  4:00  p.m. 

December 

2,  Holiday  Decorations.  Workshop  for  construction  of  everlasting  decorations  for  holiday  or 

3  year-round  use.  Thursday  and  Friday,  9:00  a.m.  -  noon  or  1:00  -  4:00  p.m. 

4  Bloody  Basin.  Hike  into  the  chaparral  of  Prescott  National  Forest.  Saturday,  8:00  a.m. 

7  Luminaria  Night.  On  this  night  the  Garden  will  be  lighted  with  the  traditional  southwest 
luminaries.  Holiday  music  and  refreshments.  Tuesday,  6:00  -  9:00  p.m. 

1 1  Children's  Holiday  Workshop.  Children  ages  7-10  will  make  holiday  decorations  with  a 
southwestern  flair  and  plant  a  cutting  from  a  desert  plant  to  take  home.  Saturday,  9:00 
a.m.  -  noon. 
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Past,  Present,  Future 


he  agave,  used  for  centuries 
as  food  and  drink  (see 
Saguaroland  Bulletin,  Oc¬ 
tober,  1982),  has  several 
other  useful  aspects  —  through  the  ages 
and  into  the  present  time  this  surprising 
plant  has  provided  fiber,  soap-like  pro¬ 
ducts,  medicines  and  even  musical 
instruments. 

Fiber 

The  leaves  of  several  species  provide 
unspun  fibers  for  brushes,  “hair”  for 
masks,  and  saddle  pads.  Spun  fiber  is 
twisted  into  thread,  twine,  rope,  nets, 
bags,  sandals,  belts,  fasteners  and  even 
fish  stringers.  The  finer,  more  pliable 
fiber  of  the  conal  bud  is  spun  and  woven 
into  soft  textiles.  A  fine,  strong, 
twillable  fiber  from  the  conal  bud  of 
Agave  salmiana  is  a  by-product  of  the 
pulque  industry. 

The  agave  fiber  industry  became 
world-wide  as  a  result  of  plantation  far¬ 
ming  and  modern  technology.  Species 
contributing  to  the  industry  are: 

Agave  sisalana ,  a  source  of  sisal  (or 
sisal  hemp  or  yaxci),  supplying  some 
70  percent  of  the  world’s  supply  of 
fibers  for  rope,  twine  and  bags.  A 
native  of  Mexico,  sisal  is  now 
cultivated  in  both  Old  and  New 
World  tropics; 


by  Ruth  Greenhouse 

A.  fourcroydes,  a  native  of  Mexico’s 
Yucatan  Peninsula  and  a  source  of 
henequen  or  Yucatan  sisal,  supplying 
15  percent  of  the  world’s  natural 
fibers; 

A.  letonae,  the  source  of  letone  or 
Salvador  henequen,  becoming  coffee 
and  sugar  sacks  as  well  as  cordage, 
coming  from  Central  America; 

A.  cantala ,  a  native  of  Mexico  and 
cultivated  widely  in  India,  the  Philip¬ 
pines,  Java  and  the  southeastern 
Pacific,  and  a  source  of  fiber  variously 
called  Bombay  hemp,  Manila  maguey 
and  cantala;  used  for  cordage; 

A.  americana,  cultivated  as  an  or¬ 
namental  in  North  and  South 
America  and  Europe,  and  used  for 
cordage  in  the  Azores.  Like  A. 
sisalana  and  A.  fourcroydes ,  a  native 
of  Mexico; 

A.  lechuguilla ,  from  the  southwestern 
United  States  and  Mexico,  a  source  of 
tule  istle  (or  ixtle)  which  becomes 
brushes,  bags  and  cordage;  and 

A.  zapupe ,  used  locally  in  Mexico  for 
cordage  since  ancient  times. 
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Soaps  and  Medicines 

Species  of  agave  such  as  A.  vilmori- 
niana ,  A.  parviflora  and  A.  bovicornuta, 
have  a  high  sapogenin  content,  which 
gives  them  soaplike  qualities.  Native 
Americans  have  used  the  roots  and  leaf 
bases  of  these  plants  to  wash  their  hair, 
blankets  and  clothing.  In  Mexico  the 
old,  dried  leaf  bases  of  A.  vilmoriniana 
are  cut  off  about  six  to  eight  inches  above 
the  leaf  base,  and  loosened  by  pounding 
with  a  rock,  forming  an  effective  brush 
with  built-in  suds. 

The  healthful  aspects  of  the  agaves 
were  described  in  accounts  of  colonial 
Sonora  in  the  18th  century.  Scurvy  was 
treated  with  juice  pressed  from  roasted 
agave  leaves;  it  was  claimed  that  mescal, 
a  distilled  product  of  Agave  palmeri  and 


A.  angustifolia,  strengthened  the 
stomach,  stimulated  the  appetite  and 
aided  digestion.  Post-partum  bleeding 
was  staunched  with  cloths  soaked  in 
mescal  wine. 

The  leaves  of  some  agaves  contain  the 
sapogenins  hecogenin  and  smilogenin, 
used  in  the  fabrication  of  cortisone  and 
sex  hormones.  Hecogenin  is  recovered 
from  waste  materials  in  African  and 
Asian  sisal  and  henequen  operations.  It 
was  estimated  as  early  as  1963  that  the 
steroids  of  Agave  vilmoriniana  alone  had 
a  gross  value  of  $6,000  -  7,000  per  acre. 

Preliminary  studies  by  the  U.S. 
Department  of  Health,  Education  and 
Welfare  in  the  early  1970’s  indicated 
that  extracts  of  several  agave  species  can 
inhibit  certain  cancers. 


Apache  fiddle  of  modern  construction ,  by  S.  L.  Reede.  Courtesy  Pueblo  Grande 
Museum ,  Phoenix . 
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Medicine  boxes,  fiddles 
and  other  curiosities 

The  anatomy  of  the  mature  flower 
stalk  lends  itself  to  particular  uses. 
Prehistoric  Indians  of  the  American 
Southwest  made  “medicine  boxes”  by 
making  an  opening  near  the  center  of 
the  stalk  and  hollowing  out  the  interior, 
leaving  the  ends  closed;  they  covered  the 
opening  with  rawhide  or  cloth  secured  by 
twine. 

The  stalks  were  used  by  the  Apache  to 
make  fiddles.  One  can  do  this  by  hollow¬ 
ing  out  the  pithy  interior  of  the  stalk 
from  both  ends  or  by  splitting  it 
longitudinally  and  closing  the  openings 
with  carved  pith  plugs.  Sound  holes 
(holes  for  tuning  pegs)  and  holes  at  the 
top  for  the  strings  are  carved  or  burned 
into  the  body  of  the  fiddle,  and  it  is 
strung  with  sinew  or  horsehair.  The 
widest  end  of  the  stalk  is  always  the  bot¬ 
tom  end  of  the  fiddle;  instruments  that 
include  the  very  base  of  the  stalk  where  it 
begins  to  narrow  have  a  bulbous 
appearance. 

Agaves  also  are  planted  as  fences; 
leaves  of  some  species  are  used  as  cattle 
feed;  and  the  cuticle  of  Agave  atrovirens 
is  peeled  and  used  as  a  paper-like  wrap¬ 
ping.  The  fresh  juice  of  the  more  lethal 
species  stuns  fish,  and  the  juice  from  the 
cooked  heart  made  an  acceptable  paint 
and  waterproof  coating. 

Finally,  the  Yavapai  Indians  once 
fashioned  armor  from  the  cooked, 
pounded  agave  heart;  and  the  stalks  were 
sometimes  fashioned  into  lances. 
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DBG  Sponsors  Two 
Spring  Tours  to  Baja 

You,  too,  can  touch  a  whale  —  if  you 
sign  up  for  the  Garden’s  March  tour  to 
San  Ignacio  Lagoon  on  the  west  coast  of 
Baja  California.  The  eight-day  trip,  from 
March  6  to  March  14,  leaves  from  San 
Diego  with  co-hosts  C.  Alan  Morgan, 
staff  naturalist  for  Pacific  Sea  Fari  Tours, 
Inc.,  and  Victor  Gass,  the  Garden’s 
curator  of  living  collections.  Cost,  not  in¬ 
cluding  round-trip  air  fare  to  San  Diego, 
is  $960.  Reservations  must  be  made  by 
January  10,  1983,  to  insure  your  place  on 
Sea  Fari’s  new  boat,  Executive. 

If  bird-watching,  island-hopping  and 
other  natural  history  adventures  are  in 
your  line,  The  Garden  is  offering  a  Sea  of 
Cortez  expedition  from  April  8  to  April 
16.  The  tour,  arranged  with  Baja  Expedi¬ 
tions  of  San  Diego,  will  begin  in  La  Paz, 
and  participants  will  cruise  in  the  Gulf  of 
California  aboard  the  Don  Jose  to  San 
Felipe.  The  Garden’s  host  will  be  Dun¬ 
can  T.  Patten,  Garden  president.  Cost  is 
$995,  which  does  not  include  air  fare  to 
La  Paz.  Reservations  must  be  made  by 
February  4,  1983. 

Call  the  Desert  Botanical  Garden, 
941-1217,  weekdays  between  8:00  a.m. 
and  5:00  p.m.  for  details  and 
applications. 


In  Brief 

Garden  to  Display 
Environmental  Sculpture 

Five  pieces  of  outdoor  sculpture  will 
“take  root’’  in  the  Desert  Botanical 
Garden  December  16. 

The  five  metal  pieces,  some  with  mov¬ 
ing  parts,  were  crafted  by  members  of  a 
group  called  Artists  Representing  En¬ 
vironmental  Art  (A.R.E.A.)  of  New 
York  City,  that  recently  exhibited  their 
work  in  Oakland,  California  —  Bill  Bar¬ 
rett,  Phyllis  Mark,  Penny  Kaplan,  Paul 
Sisko  and  Hans  Van  de  Bovenkamp. 

The  sculpture  collection,  the  largest  of 
which  is  15  feet  by  15  feet,  will  be  in¬ 
stalled  at  various  locations  in  the  Garden 
December  14  and  15  and  will  be  on 
public  view  through  April,  1983. 

PHOTO  SHOW  DEADLINE 
IS  JANUARY  5 

Deadline  for  your  entries  in  the 
Garden’s  Sixth  Annual  Photography  Ex¬ 
hibition  is  January  5,  1983.  The  exhibi¬ 
tion  is  open  to  all  photographers;  it  is  a 
juried  show  on  the  theme  “Deserts  of 
the  World,’’  and  will  include  black  and 
white  print,  color  print  and  color  slide 
categories.  All  photos  must  have  been 
taken  by  the  entrant,  but  commercial 
processing  is  acceptable. 

Call  the  Desert  Botanical  Garden  for 
details  and  entry  blanks  at  941-1217  on 
weekdays. 
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AGAVEMANIA!  RECEPTION.  Members  and  their  guests  previewed  the  Garden's 
agave  show  Friday  evening ,  November  12.  Agaves ,  the  travels  of  Howard  Scott  Gen¬ 
try,  agave  products  were  found  in  Webster  Auditorium  (left).  On  Eliot  Patio,  Dr. 
Gentry,  the  Garden  's  research  botanist,  receives  a  certificate  of  appreciation  from 
Director  Charles  Huckins,  in  honor  of  his  10  years  of  service  and  his  monograph. 
Agaves  of  Continental  North  America,  released  November  12. 


CACTUS  SHOW 
NEEDS  VOLUNTEERS 

The  36th  Annual  Cactus  Show  will  be 
held  February  19  to  27.  The  past  35 
shows  would  not  have  been  possible 
without  the  help  of  volunteers,  and  the 
36th  is  no  exception.  This  past  year  more 
than  100  volunteers  helped  to  make  the 
1982  show  a  huge  success.  Your  help  will 
make  the  1983  show  equally  impressive. 


We  need  your  help  on  pre-show  ac¬ 
tivities,  work  during  the  show,  and 
tabulation  and  other  help  afterwards. 
Following  is  a  check-list  of  jobs  for 
volunteers  connected  with  the  Cactus 
Show.  Please  check  the  jobs  you’d  like 
and  let  us  know  by  calling  the  Garden  at 
941-1217.  Be  sure  to  tell  us  how  many 
days  a  week  you  could  work,  whether 
you’d  be  able  to  work  weekends,  or 
evenings. 


)  Pre-show  mailings 
)  Typing,  filing 
)  Gift  Shop  sales 
)  Entry  registrations 
)  Stuff  envelopes,  mail 
)  Show  tabulation 
)  Entry,  exhibitor  lists 
)  Figure  show  totals 
)  Miscellaneous  chores 


)  Guard,  traffic  control 
)  Publicity  help 
)  Attendance  counts 
)  Answer  visitor  questions 
)  Make,  distribute  posters 
)  Field  phone  calls 
)  Show  set-up,  strike 
)  Errand-running 
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Arizona  Bank  to  Host 


BENEFIT  ART  SHOW 

For  Desert  Botanical  Garden 


elp  Your  Garden  Grow”  is 
the  theme  of  an  art  show  to 
be  staged  by  Arizona  Bank 
from  January  20  to 
February  25  for  the  benefit  of  the  Desert 
Botanical  Garden.  Featured  artist  for  the 
show  is  Gary  Bennett,  award-winning 
painter  and  designer  and  third- 
generation  Arizonan. 

Bennett,  born  in  Winslow  in  1948, 
received  a  bachelor  of  fine  arts  degree  at 
Northern  Arizona  University  in  1970  and 
a  master  of  fine  arts  degree  from  the 
University  of  Arizona  in  1976.  He  has 
worked  as  a  commercial  artist  and  free 
lance  illustrator,  and  as  art  editor  for 
Arizona  Highways  Magazine;  in  1980 
and  1981  he  won  awards  of  excellence 
from  the  top-rated  Communications 
Arts  Magazine  in  graphic  design  and 
photography. 

Some  35  of  Bennett’s  works  will  be 
hung  in  Arizona  Bank’s  La  Galleria  at 
101  N.  First  Avenue  in  downtown 
Phoenix,  and  will  be  for  sale.  The  show 
will  begin  January  20  with  a  benefit 
cocktail  reception  in  La  Galleria  and  din¬ 
ner  in  the  bank’s  elegant  Kachina  Room. 
Hostess  for  the  special  occasion  is  Garden 
member  Mrs.  Dennis  Mitchem,  whose 
dinner  plans  have  been  aided  by  her 
committee  members,  Mrs.  Wesley  Bolin, 
Mrs.  Tom  Fannin,  Mrs.  M.  Jack  Ferrell, 
Mrs.  John  Hay  III,  Mrs.  Sam  Mardian, 
Mrs.  Glenn  Overman,  Mrs.  Ray  Shaffer, 


featuring  Artist 
Gary  Bennett 

Mrs.  James  P.  Simmons,  Mrs.  Paul 
Singer,  Mrs.  Keith  Turley,  Mrs.  Mason 
Walsh  and  Mrs.  Jack  Williams. 

Tickets  to  the  reception  and  dinner  are 
$100  per  person,  and  by  special  invita¬ 
tion.  Garden  members  are  cordially  in¬ 
vited  to  participate,  by  calling  or  writing 
the  Garden  for  an  invitation.  Dinner 
guests  will  receive  a  limited-edition  print 
by  Gary  Bennett,  struck  especially  for  the 
occasion.  Thirty  percent  of  the  proceeds 
from  the  sale  of  Bennett’s  art,  and  100 
percent  of  the  dinner  proceeds,  will 
benefit  the  Desert  Botanical  Garden. 

The  art  show  will  be  open  to  the 
public  from  January  21  to  February  25, 
1983. 
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he  Desert  Botanical  Garden 
lost  one  of  its  founding  and 
most  dedicated  members 
when  John  H.  Rhuart  died 
16,  1982. 

Mr.  Rhuart  was  a  Phoenix  native, 
whose  father  began  one  of  the  first  citrus 
groves  in  the  Valley.  He  was  a  graduate 
of  Phoenix  College,  University  of  Santa 
Clara,  California  and  Northwestern 
University’s  School  of  Mortgage  Bank¬ 
ing.  After  serving  as  a  recruiting  officer 
during  the  Second  World  War,  he  joined 
Valley  National  Bank  in  1947,  and  was  a 
senior  vice  president  when  he  retired  in 
1971. 

His  interest  in  plants  was  lifelong, 
stretching  back  to  his  boyhood  when  he 
played  under  tall  Mexican  fan  palms  at 
his  family’s  home  on  East  McDowell 
Road.  When  he  moved  to  Camelback 
Mountain  in  1962,  he  took  those  palms  . 
with  him,  and  they  became  the  source  of 
his  name  for  his  famous  home  and 
garden,  “Las  Palmas  Altas.” 

As  a  young  man,  he  was  one  of  the 
moving  forces  behind  the  Desert 
Botanical  Garden.  He  became  a  trustee 
in  1951  and  served  30  years  as  vice  presi¬ 
dent,  president  and  finally  chairman  of 
the  Board,  without  interruption. 

“It  is  a  rare  occasion  when  an 
organization  is  blessed  with  the  volun¬ 
tary  dedication  and  service  of  an  in¬ 
dividual  for  a  decade  or  two,’’  says  Dun¬ 
can  T.  Patten,  current  Board  president. 
“The  Desert  Botanical  Garden  has  been 
doubly  blessed:  we  have  enjoyed  and 
greatly  benefited  from  almost  half  a  cen¬ 
tury  of  the  unselfish  devotion  of  John 
Rhuart.’’ 


John  Holmes 
Rhaant 
1 906  -  1982 
A  Tmbcite 


“John  Rhuart  always  had  the  Garden 
in  mind  when  visiting  gardens  around 
the  world,’’  recalls  W.  Hubert  Earle,  the 
Garden’s  Director  Emeritus,  “and  did 
not  hesitate  to  ask  for  their  seeds  that  he 
thought  would  be  of  interest  to  Arizona 
growers.” 

When  Mr.  Rhuart  retired  from  the 
chairmanship  of  the  Board  of  Trustees  in 
1981,  he  was  named  the  Garden’s  only 
Chairman  Emeritus.  Board  President 
Patten  said,  soon  after  Mr.  Rhuart’s 
death,  “John  Rhuart  leaves  us  with  a 
Garden  we  are  proud  of;  one  which  we 
are  dedicated  to  continue  to  improve  and 
expand  as  he  would  wish.  John  Rhuart’s 
contributions  will  be  long 
remembered.” 
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Saguaroland 
Bulletin 
Evolves  — 
Once  More 

aguaroland  Bulletin  will 
take  on  an  entirely  new 
look  in  January,  1983:  it 
will  become  a  four-page, 
8  Vi  x  11 -inch  newsletter.  It  will  still  carry 
the  name  Saguaroland  Bulletin,  and  it 
will  be  issued  monthly  as  before.  But  the 
“new”  publication  will  be  brim-full  of 
news  and  information  about  Garden 
people  and  events:  volunteer  doings, 
department  activities,  reports  and  photos 
of  Garden- wide  programs  and  shows, 
news  from  the  fields  of  botany,  hor¬ 
ticulture  and  conservation.  A  new 
feature  will  appear  —  a  “bloom  box’  ’  — 
notice  of  what’s  flowering  in  the  Garden 
each  month. 


in  spring,  summer,  fall  and  winter.  Its 
larger  size  will  accommodate  expanded 
feature  articles  and  photos,  and  semi- 
technical  articles  and  illustrations  on 
plants  and  other  subjects  in  the  fields  of 
botany,  desert  ecology,  arid  regions  of 
the  world  and  horticulture.  Our  choice 
of  the  name,  Agave,  was  sentimental  as 
well  as  appropriate.  A  stylized  agave  has 
been  the  symbol  of  the  Desert  Botanical 
Garden  for  six  years,  and  the  Garden 
recently  celebrated  the  “month  of  the 
agave.”  The  occasion  for  the  celebration 
was  the  release  of  Agaves  of  Continental 
North  America ,  a  62 5 -page,  definitive 
monograph  on  the  genus  Agave  by  the 
Garden’s  research  botanist,  Dr.  Howard 
Scott  Gentry. 

Since  its  beginnings  in  1947  as  a 
mimeographed  newsletter  to  members  of 
the  Arizona  Cactus  and  Native  Flora 
Society  (the  funding  organization  of  the 
Garden),  the  Saguaroland  Bulletin  has 
seen  several  periods  of  change.  The  first 
occurred  in  1952  when  Reg  Manning, 
cartoonist  extraordinaire  and  a  Board 
member,  created  a  cover  drawing  for  a 
new,  professionally  printed  Bulletin  scal¬ 
ed  to  its  present  size  of  6  x  9  inches.  The 
use  of  color  postcards,  pasted  into  each 


bulletin 


In  the  spring,  appropriately,  a  new 
publication,  Agave,  will  be  born.  A 
quarterly  magazine  with  a  sixteen-page, 
8V2  x  11-inch  format,  Agave  will  appear 


issue  as  illustrations,  began  in  1955.  The 
present  format  came  into  being  in  1977, 
under  the  editorship  of  Lillian  Diven;  a 
full-page  photo  appeared  on  the  front 
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cover,  the  color  postcards  disappeared, 
and  the  inside  pages  took  on  their  pre¬ 
sent  look. 

We’ve  been  encouraged  to  make  the 
present  change,  first  because  of  opinions 


fact  that  an  organization’s  publications 
are  its  primary  means  of  communication 
with  the  world  outside  its  boundaries, 
and  they  should  reflect  the  activities  of 
the  organization  they  represent.  So  it  is 


Bulletin  readers  expressed  in  the  survey 
included  in  the  October  issue  (on  which 
we’ll  report  fully  in  February).  “Not 
enough  news!’’  said  many  members. 
“Not  enough  features!  said  others,  in¬ 
dicating  that  the  current  Bulletin  isn’t 
large  enough  to  handle  both  types  of 
communications  as  fully  as  they  should 
be  handled. 

Second,  and  equally  important,  is  the 


with  the  Desert  Botanical  Garden:  what 
we  say  about  ourselves  reaches  far 
beyond  our  small  corner  of  Papago  Park 
in  the  Arizona  desert,  and  should  mirror 
what  we  are  and  what  we  do  as  closely  as 
possible. 

So  —  off  we  go  again.  Come  with  us 
on  an  exciting  expedition  into  the 
future! 


fa>b  w/i/u^maA 

Give  your  family  and  friends  a  really  remarkable  gift  that  lasts  all  year 
—  a  Desert  Botanical  Garden  membership.  Your  gift  will  include  free 
Garden  visits  throughout  the  year;  a  one-year  subscription  to  DBG 
publications,  Saguaroland  Bulletin  and  Agave;  invitations  to  special 
events  such  as  the  photography  exhibition  and  lectures;  and  Gift  Shop 
discount  and  special  rates  for  field  trips  and  classes.  Best  of  all,  you’ll 
share  in  the  support  of  an  exciting  botanical  and  cultural  adventure. 
Call  the  Garden  for  details. 
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